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Preface. 


A LAUGH niodem a.llicry, wiili iis cMcnsIvc and cair- 
My elaborated equipment— inelndin^j its various appliances 
tor getting the coal and bringing it to the surface, for 
transmitting power through long distances underground, 
for causing great volumes of air to How througdi miles 
of confinea passages, for draining wide areas of under- 
ground workings and raising the w^ater to the surface, 
foft porting the coal into various sizes and separating 
from it the intermingled stone and dirt— offers (as has 
been wejl said) “ o*ne of the most remarkable specimens of 
human activity, and its triumph over matter.” The suc- 
cessful working of a colliery implies the getting of the 
largest possible proportion of the workable coal in the best 
condition, at the lowest pfissible cost, and with the greatest 
safety and comfort to those employed. In order to attain 
this ideal, the ftiethod of working the cpal should receive 
the fullest consideration* whilst tfie efficient organisati<wi of 
tile colliery th^t is, the proper^^rrangemerit and super* 
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vision <^he bboti> to be employed — is likewise a matter of 
the greatest moment. ‘ ^ • 

^Iwsse are truths which will at once be’ admitted" by 
practical men ; yet the matters referred ^to have rpek e(f 
but scant treatment in tlie niim(4'ous w'orks on Co/l-minipg 
which have been published ^during the fast fmv years. 

1 racticai and useful as many of*these are — dealing m^jst <5^ 
them, with the engineering ratheT ihaii^with the w’^rking of 
collieries; or describing the ipachinery ‘and appliances 
required at collieries ; and in most cases beings designed for 
the Mining Student rather than the Mine Manager— they 
have said little or nothing about labour, wages, cost oj 
working, the daily routine of a colliery in work, or the 
actual duties of the Colliery Manag»er ; and where they have 
touched upon systems (»f getting the coal, they have done 
so in brief outline rather than in working detail. In the 
present work the endeavour of the authors has, been to 
deal with the side of the subject which has thus Hxien 
neglected in the literature of Cuabmrning, * 

The getting of the coal is the useful work to be <lonc, 
to effect which is the object of all the organisiition, both of 
me^ and of machinery, which has to be devised ih and 
about a colliery ; and the efficiency of the colliery may be 
expressed by the ratio which this result bears to the work 
expended. The .work expended varies rAich at.different 
collbries according <0 ^elr natural conditions, but the less 
^ the work r^uired to be perform^ for ’the purposes of 
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dramag€, haulage, ^ighting’anctventiluti^, m ord^toratae 
gii-en. quantity of coal, the higher is the value of th% 
colliery. Its* geographical position in relation to ports^of 
shipment main railway^ or in other words the distance 
which the coal has to be conveyed to its chief markets, haS 
necessarily a vtry intportafit bearing on the prosperity of a 
|aolliQry.«*^ 

The uninitiated' may think that one coal scam is very 
much^like another, and e\’en that all seams may be worked 
to advantage on one plan. As a matter of fact, there is end- 
Jess variety, both in the natural conditions of the seams, and 
•in the means best adapted for working them. Coal seams 

are found varying in thickness from a few inches to thirty 

• • 

feet or more, and lying at all angles between a horizontal and 
a vertical Wie ; differing much in hardness and texture ; often 
containing bands of stone or clay interstratified with them ; 
sqjne of them liberating during the process of working large 
volumes of explosive gases, while others are entirely free! 
from gas ; some dny and dusty ; others abounding in water* ^ 
Soqetimes the “roof” will stand without any support 
considerable areas of excavation, and sometimes it will 
break down the strongest supports. Similarly “flbot'V 
is ^ometiipes hard and firm, and sometimes it ^eavfesiip; 
readily when the coal has been removed. All seams hi^^I 
teen subject, tnore or less, to geological dislocations-^'' 
“faults,'* “dykes,” '* nip-outs,** alKl bdks "--and ihe^ 
manyiinstatiaM previcmsly jfideterminable quan^l 
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Again, the distance between workable ^ams 
" and ta many cases the probable effect on buildings 'on the 
surf^, are points which must be taken into oonsideratipn 
while the size and shape of the dbal properties to be*w'orked| 
and the royalty and wayleave rints tO be paid, iliay havt 
an important bearing on the ckrection in whichf«tjie jnaij) 
roads should be driven. 

In dealing with Colliery Wtuking in or)iura(listinction 
to Mine Engineering, the authors have tried U) show^vhat 
progress has been made during the last one hundred years 
or more. In the words of Carlyle, “History is the basis 
of all true education," and some kiunvledge of the past is 
essential to a proper understanding of the pres*ent. Tliey 
have acconlingly described what was done in il^ past, and 
what is being done in the present believing that facts will 
be found more useful than theories. 

In the earlier chapters of the volume they h;ive brie'riy 
indicated the principal landmarks »hich^a|)pear in.the jjath 
of progress during the last few centuries, ‘espeJially in 
connection with the actual working of the coal ; they liave 
traced up to the present time the general rise in wages, 
the improvement in the condition of the working miner, 
the variations in the cost of working, and in tTie market 
value of coal. 

In succeeding chapters they have given an outline of 
tile duties arid qualifications of a 'Colliers Manager, and 



'DEFACE. 

\ 

tif the« various grades ‘of junder-otticiiUs ; t^ey . ^v« 
.:d^cribed‘ the daily routine of a colliefy, the di%eni 
daises of labour employed, the method of calcuktiiig 
' wap, and the system -ofl wage bills, such asjs geneid 
in Noffhumberland and rfurham^ the district with which 
they themselves ar^ mosf familiar. That is the district 
;orhicli jyiWy claims to be iL “cradle’' of the coal trade, 
and thA n/wa viaip' of coal-mine engineering — which 
employs about^ one-fifth of the entire coal-mining com- 
muniiy of G^reat Britain and Ireland — and which supplies 
more than one-fifth of the annual output of coal in the 
country. 

In the concluding* chapters they have dealt with the 
principal methods of working coal seams as practised at the 
present tiq;fe— namely, the Bord and Pillar, the Longwall, 
and the Double Stall — describing in practical detail ex- 
amples which have come within their own personal ken. 

Unde/ground the photographer works at a disadvantage* 
more especially in r^?^?/-niines, and has to take what he can 
get lather than choose what he would like ; but it is h<^: 
that th^, photographs reproduced in this volume may 
convey a true idea of some of the ordinary conditions ^ 
an average*coal-mine, and of the personnel employed. 

In thd ApatNDix will be found the text of variot^ 
documents illustrating either the^ast history or the; ■ 

coiiditiims of oDal-mkiing, in addition to othcri., 
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9C«tt€fed» throughcuit the bhdy*of the work.* It* will be 
ieeft, therefore, that the subject-matter of the volume ii> 
section is derived from trustworthy material ; and 
inasmuch as the authors have lealt here with*siibjects \yith 
which their own persona^ experiences and professional avo- 
cations have made them long familiar* and have spared no 
pains in executing their task, they trust that th^'outfom*/ 
of their joint labours may prove a useful and ht^eptable 
addition to coal- mining literature, and of .vme permanent 
value to many of those who are intere.-.led in t^e subjfjct. 

II. F. Hulmax. • 

Hxur Mo, lUirnopficld, R.d.O, • 

• Co, Durham, 

% • 

R. A. S.* Ri.hm wxK, 

September i8(;6. Seaton Deltroal, Aof^/ium/'er/and. 


NOTE TO SECOND IJIITION.* 


For this new edition of “Colliery Workwxg and 
Management, ” the original existing text has been revised ; 
the statistical and legal matter has been brought up to 
date ; and much new matter added, the result l^ing that 

the volume has b'ecn enlarged by nearly lOO pages. 

' * 

f^Cif 'Inay J)e v?ell the Authort should agaih 
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empbasiie what was stated in their priginal Brdace— 
•namely, 'that they have purposely confined themselvea 
to the Organisation and Payment of La^ur and the 
acttjal Wofkftig of Coal Scams, as being the subjects 
I which ‘.have received as I yet l^ss attention than any 
other in JVIining literature! Great as are the advantages 
ba dortved from the adoption of suitable mechanical 
appliances* yet machines must be controlled by men, 
and human skiil and human character are, and always 

will Ijb, the, chief factor in the successful ofKjration of 

« 

collieries, as of other industries. Labour is responsible 
for more than one-half of the cost of coal-getting ; and 
the efficient organisation, control, and superintendence 

of labour censtitute certainly more than one-half of the 

« 

useful work of the Colliery Manager. 


Objection was taken in certain quarters to the First 
E4itjon*of the work, on the ground that it dealt too 
exclusively with colliery working in Northumberland and 

Durban^ Since die work first af)pearcd, both Authors 

« 

hap[^n to have had special opportunities of becoming 
more closely acquainted with colliery working in other 
British coalfields, and in the present edition they have? 
endeavoured to extend the scope of the book by more 


• jiarticularly devoting wh<it additional space was available 
to other, iistriefe. Amongst the additio,ns thus ^ tba^wHl 


be found detailed descriptions •of modes 
Staffm'dshire and in* South W^es (Chaptm 
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XVI.).; «wlnle the, tabulated statistics of various 'collieries 
♦in atlferent distticts which are now given for -the first 
titoe (see Chapter XVII.) afford useful data for instruc- 
tive comparisons and deductions! 

The- new final ch;vj)ter — (li “Tht Lollicry Manager 
and the Law ’ — is a valuable and interesling additiofi to 
the volume, for which the A^ithors are indcb*f(#d to 
R- M. Johns, of the Middle 'remple, whose accj^iaintance 
with the subject is based in par^t on his aKperienccs some 
years since, when engaged in ihf r<‘sponsi!)lv control of a 
large Colliery enterprise in the county of Durham. 

11. F. Bulman, 

i.ciize^ Bumopficld. 

•R. A. S, Rkdmavnk, 

The 6 /;/.•( Jhrminj^/ttwL 


Jifiirth 1906 , 
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• CHAPTER I. 

EARr/FJt MEmOi>S OF iVOKKrxn COAL 

t 

When one reflects that the British Coal Trade has been in existence 
for seven centuries — that coal has been worked in this country and 
s«ld as an article of commerce since about A.D. 1215, the date of 
^agna Charta, which gave security to the right of private property- 
one naturally inquires what progress has been made in the getting 
of coal during, all these yei^-s, and wlrnt has been the process of 
^ development.* • 

The first step would doubtless be simple digging of the coal 
where actuall)' expo.sed at the surface of the soil. In early times, 
in districts where only a few feet of overlying strata hindered 
access to the coal, small holes or shafts, 3 or 4 feet in diameter, 
werii jjut^down to the seam and then widened out, so as to 
allow of the excavation of as much coal as possible without 
causing thci upper strata to fall in. These arc known as “bell 
pits." Tlvit this metfiod was followed in very early times is 
proved by the Tact that pits thus fashioned were evidently made 
in son?e instances for the purpose of obtaining, not coal but 

* Though the English coal trade docs not date back earlier than the thirteenth 
centuiy, coal was known and used long before this. About B.c. 371, Theophrastei, 
a pupil of Aristotle, mentions in a treati.se “On Stones," fossil substances “that 
are called coals, Ivhich kindle and burn like wood coals.” “ These are found in 
Liguria and in Elis, in the way to Olympias, over the mountains ; they are used 
by the smiths.” This is probably the earliest mention of true coal (not charcoal) 
on record. The first record of its use in England is ^ften stated to be in 
A.D. 85,3, when it is recorded that the .\bbot of Peterborough received “twelve 
cart loads of coal,” but it is doubtful whether the Anglo-Saxon e^ord trantUfod 
here “coal," does not mean See “The .Archzcolpgy of C<al Trade,* 

by r. John Taylor {1852). 

A 






^/^ip^fwiDiie,'^ cow aojoinmg m^jmtmons 'mvttig^mm 

the work ^#as done Bi^pc the value <« jc^ was kneHsi 
J ^In'lhe “Buke of ' Boldon ' —an inventory of w' es^s;held 6; 
: .the see of Durham in 1183, when Hugh P^dsefwas Bisko{:H 
the use of cOalt is mentioned several times. The references to i 
■ Are- in connection wdth grants'of land made to certaan individual 
for finding coals. This^uty seeSas usu^^irfo have faljen to th 
. smith, no doubt an iinp^tant village functionary, 
coals “ for the iron-work of the ploi^hs” made by him. 

In the fourteentlij century coal was being ininerMay shaft ani 
adit, the adit being a horizontal ^innc^dpven from thd surfaced 
3 K>me hillside at such a level as to drain off the w^r from th 
workings. The coal was raised up the shaft by a jack -roll c 
common winch moved by manual^ labour, or*hy men or wome 
, '-(I.eAfryiiig it on their backs up ladders. Xairow passagfcs wer 
' driven in the coal seam, leaving .small pillars to sipport the roo 
When difficulties arose from want of air, from too much water, c 
; "ifiom crush of the strata, the shaft was abandoned, and a new 0*1 
sunk not far ofif, the depth bein^ only a few fathoms. Thus^t 
ancient mining districts, such as West •Durham, old shafts may b 
seen in almost every field— sometimoB. indeed, several in one fieh 
Old plans of Tanficld Moor, a considerable area in W^est Durban 
- show that there was a shaft to every 10 or 11 acres. , 

1 / In hilly districts where coal seams “crop out to the day'’*i 
dwe sides of the hills, day-drifts were, and must always rcmahi, th 
PWditst means of access to them. Fig. 2, Plate II., is a photograp 
of the mouth of a day-drift driven in at the outcrop of a*coal jean 
It shows the strata immediately overlying the seam, ancf also 
group of coal-hew^crs, who have just come out of the qjine, and ar 
on their way home. • 

During the fifteenth, sixteenth, and seventeenth centuries, fe\ 


-♦Sec “Ancient Mining at the Coppice, Sedgley,” by J. Meachem, jun 
; / 5 srf* /fis/. of Mining Engineers Trans.^ vol. vi., p. 554. , 

;; . t Whether this was mineral coal, or charroal, is, not certain. 

; I In *35^ Bishop Hatfield of Uurham granted on lease five mines in th 
Manor of Mhickham to Sir Thomas de Gray, knight, and 5 ir John Pulhorc 
; of WTiickham, for «ve years at 500 marks rent per annum ( = £^^2- 1 3S 4ci 

jn tho« days would be equiralent to about £20 now). The lessees wire t( 
t be^^ es as far as they could be wrought by five barrowmen, accordmi 
forester and of the vieweit (“par cynl 
par la vewe et senament du chi^ fforester ct des vetoors 
Suited to keel a day (probably about 20 
; ' • vot vitt,, of Society of Antiquhries of y ij^w ra st fe -on-T yn t. o 




Fig 2 Mouth of a Day-drift, with Group of Coal Hewers 





i^Bate 

bM' Tht dep^. of ^;>i^|j|i|^^ 
l^^'fbrdk ij(i&' -part, %. the teveUt .^,, 

Watib a>u|^ l^ohtilit^ through day-drifts, so that hi 
•sUt^ k I^Hament that dm coal mines at^Ne^i^bw^wpoH i^^ 
last out thi^ferm of their leases^f tweiity-oae yeaik " i j 

The invifention of the atmospheric engine, by ThomiiiiJw 
%dhen, an ironmonger at Dartmouth, irt 1710, changed tfee MiboU 
•aspect of^thJ industry. . At that time 60 lath'uns was about ki. 
maximum depth of slutfts, and their diameter 7 or 8 feet, 
the area worked t 5 one sliaft^was seldom more than 200 yJUtb’ 
radius »und the shaft. Fifty years later Walker collieiy, Ott thu 
Tyne, was sunlt to the Main coal a depth of 100 fathomsi and in 
1763 a pumping engine was erected there, having a cylinder f$: 
iifches in diameter and loj feet long. The steam engine ww 
implied to drawing coals in 1 ;8o at Willington colliery, 
b^Iand, and the first Boiflton k Watt engine, Avith ck>s^tiO|ppai!|. 
cylinder, was elected at St Anthony’s, near Newciistlc, in I7p0» ’ 

^ Deeper shafts\nd more extensive areas of workings, broUl^t^ 
in the era of big explosions, of which we have not yet seen 
Repeated disasters in the pits led to the formation at Sundeiklid^ 
in 1815, of “ A Society for Prevention of Accidents in Coal , 

Ited It was the memters of this society who were in^rui!<< 9 k>i^;^^ 
^ga^igg^Sir Humphry Davy in the exertions which, W 
culminated in the mv^ition of his safety-lamp. 

working of the coal, it would soon be 
i^oggh the seams m directs^ 

^mow pwwnswl than fiSt'lh ^ 

^ be aiiwt'-ei^ly cut in an 
the inai%'«^Tige pkn^** 

>rds^a said ip be derived from |w 

I, road or wagr* In d>e eighteenth 
3, y*^ Widil^ Ufld pillar* 




'WKisse 

Midiie West Pastun Pit^Wtt/^^U h * 
jwsi in the walls ; S yards to a^wlimingr ; hotA.s 
The north headways driven 19 ^rmmn^ 
!0r I5ij|tfds; ^c Motliergate Westward 7 pillaj^s ft 50 yards to a«< 
{Htlar^ifts first and second pillars = 20 yards, so that the Mother- 
prte .Wa.tMMi will be 190 yards west” The tei;m ‘'wall ” is used 
^dssurte both the passage between the bords at the epd of each 
^ar^ and also the width of solid coal or pillar measured along the* 
Ittadways— that is, between the IJbrds— and tfiis widfh, the 
width of the bord, is termed a “ winning.” As (in the Instance jus*t 
cited) the headways advances every 8 yards, room for another bor(f ' 


IS “ won out.” The temptation of making vvalls thin, in o^der to ge^ 
a number of bords won out quickly, is apparent. Judging from old 
“views” dated about the middle of Ihe last century, it was usual to 
get as much coal as [)ossiblc in the first working with little con- 
sideration for a second working of the pillars. Fdr instance, in a 
“view” of Murton colliery, near Bcrwick-un-Twecd, dated iith 
November 1754, the viewer states: “I find the men win about*7 
yards of headways to a winning, and take 3 j ards of that for a 
bord, and leave 4 yards fur a wall, and*liole these walls at 4 yards 
bng, so that the pillars are a square of 4 yards.^he side. . . 

By the above method of working there is a grejft quantity of coal 
lost, for they cannot make a second working. Theiefore I recom-* 
mend for the future that the bords be driven 4 yards wide, and fhe 
headways twixt4 feet 6 inches and 6 feet wide, and the pillars left 20 
yards long and 4 yards thick, by which method there may be a 
jpemid working, and the coal will work much rounder? fiy these 
j^^will probably prevent a thrust at any time when working the 
and in all probability near six-eighths of the coal may 
^^yvlftreas by |wesent method of workfhg not more than two- 


^ They take about 8 yards to a winning, take 4 and 

" injuring the bord, they don’t work 

ti^te” isa,term .tVhidi is often foun^ in mining reports 
of the ^ cetitury,' but it has become almost 
he ^^-pfflar system of workfng, his still used, 
m longwa^ It meant a ip^in ro^ in an etst-and-west 
whi^ the coals wai' brouj^t out, the term now 




■ The solid walkift S 

s^en u “walls’* or “oiilars." Thus in « 4 Vi^ »♦ 


Aiion, dated i8th November 1769, tlie viewers teim 
— allows ; “As the Five-quarter Coal Scam is the uj^rmoO 
to-be.wrought tHere, the regular and best .way of workitw ft U 
^ (wr opinion, that the* lessees begin to work that part of it whi 
lies to the east of the Prosperous Dyke first in the whole coafw 
'titrf/iV/arr,- after that to begin on the west. « 
.. Frofperous Dyke, and wqrk away the .whole coal if thert 
any, and then the tva/is mil pillars to the rise, securing the sa 
•watercouwe.” . ® 

As pits got deejjer, it was found necessary to make the ^i| 
. wider, in order to resist the crush of the overlying strata, m 
Operate? m two diiferttit ways, kncBim respectively as "creep’* « 
" thrust.” " Creep occurs when tfie area of pillsus is not 
to support the superincumbent pressure, and the floor (or" tjip 
of the seam js soft. The pillars are then forced downwards, ai^ tl 
floor ‘ rises' where the coaj lias been removed, until floor 
come together. This movement goes on until all the excavaM 
are^d up, no^jmbering for the supixirt of the roof bein^ ^ 
jgM|k to resist In extensive creep. Districts of pillai^ 
extcift have been known to creep tight in Ji " 
mHBrwas not an uncommon occurrence in the ^rjy 
IHpry and the latter end of the last. "Thrust^^/p^ 

^^Kd, is the term used to describe what occurs whj^ 
suflBtieiit*support for the superincumbent pii^tUrii^an 
the floor of the seam is and does not iii' 
walls, as in treep. In thrust, therefore, the pfllars 

result that t^e coal is rendered worthless; whefieasla 
^crept” pillars have been subsequently opened out, and 
P John Buddie, who is sometimes called the Father'll 
r Engineers, ivriting in 1834, relates* that in working tha ]|| 
se^m at Watf^end colliery, at a depth of 226 yards^tf^ 
cC the seam being 6 feet 6 inches, and the pii}iuy'|I’|p ;V{p 
hy 22 yards Idhg, with herds 4 or 5,yards 
; whk^ shook sbverdy the Viljage t^^allsend ob' tJje 
:^V^®5^*“^.wArkfng thelife^tCoal seam, 

■ 0ie Main Seam, Ae Mef#! CoaJ 
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bfokeff and forced upwards below all the old bord rooms in the 
iH^n Seam, so that it could not be worked to profit. 

Mr R, L. Galloway* tells an anecdote of what ocefirred at 
U>ngbenton church (Longbenton is a village about. four miles ‘from 
Newcastle-on-Tyne) in the early days of the century.^ During the 
service one Sunday, the. congregation were so miKh disturbed by 
pieces of plaster falling from the building, and'othcr sign-^of move- 
ment, that they gradually dispcrscd^leaving the \icar alone, in spite 
of his repeated assurance^' that “it was only a creep ; only^ a creep.” 

Mr J. H. H. Holmcs,t in a book publi.shed in 1816, menticys^ 
that when working one of the seams in^he Harrington pit, a creep* 
occurred, “ which caused a rent through the whole upper strata and* 
alluvial earth to the surface through near 100 fayioms in thicknes.s.'’ 

Under the system of working which was general in Durham and 
Northumberland, until the present century was well advancecl, creep 
aiid thrust were imminent dangers in the deeper mines. Consulting 
viewers used to be called in to advise what was the smallest amount 
of coal necessary to bo left to pre\^nt creep. It was the fear of thus 
losing the colliery -combined with th^ great difficulty, in gassy 
mines, before the era of safety lamj)s and improved ventilation, of 
removing the gas sufficiently to prevent cxplosion^-wliich hindered 
the working away of the narrow coal pillars then universal. 

The state of a colliery at the beginning of ^his centurv is 
well illustrated by liH authentic account of what the famous John 
Buddie was accustomed to do at W’allsend colliery', as related by 
the principal performer, one Anthony’ Sharp, afterwards “keeker” 
at Kibblesworth colliery. The scientific and humanitaria'n interest 
which was beginning to be awakened in connection with coal-mine 
explosions, and Mr Buddie’s reputation, brought to Wallscnd many 
visitors of various degrees, from Russian Czars dt*wnwards. Not 
far from the bottom of the shaft, Mr Buddie had prepaj-ed an 
opening of considerable height and size, where gas was nearly 
ih’ays found lurking ne.xt the roof. This chamber lerved as a 
laboratory for the practical demonstration of a pit e.xplosion on a 
imall scale, as described in a local newspaper some y'ears ago 
'The modus opfrandi as follows When a partyVas expected 
Mr Buddltf would say, ‘ Now, Anty, dis thoo think thoo can give us 
k crack the day ? ‘ ‘ Wey, aa’ll try*,’ was Anty’^usual reply. After 
^tln|j,*belaa’ with infinite care at the proper time, Anty would go 

- ‘ ’'v » - - - - ^ ^ ^ ^ ^ 

♦ ***A History of Coal Mining in Great Briyiin,” by R. L. Galloway. 

Durhanuwid Northumberland,” iy J. H.*H, Hotewi, * r 
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described, with 

hv-heS t'hrowirS£‘r"’'’”br‘' 

S?.'"" "Cv“’ ™" 

M™BudrTar\°"« 7'*' d’H" even 

hadenouidi J Pa^y Kcncrall)- concliidal that they had 

had enough of coal mining for that day at least, and were dad to be 
,h|filed up,the shaft again to frc^i air and safetv. " ^ 

•min. U *SO. the cn„,|iii„„ of a lame fiery - 

mine must have been deplorable. On the day previous to a gr<^ 

Se da^ Wallsend (a colliery under the most skilled manage^t 
. the day— a great financial success), in the year 1835, whereby 
102 peftons lort their lives, the pit was in .so dangerous a state that 

ohr^"!fr "'°th'ng with him, were 

oblig^ to come away, extinguishing their Davy lamps, which had 
already tome red hot. According to the report of the “South 
bhields Committee for the Investifjation of Accidents in Mines” 
(formed in 1839), “on the SiOrning of the explosion, before Bell left 
work at clcven^lock in the forenoon, all the six Davys were on 

% [0 take another instance, at Lord Dudley’s Netherton pits, 

in South Staffordshire, it was customary ayhe beginning of Uiis 
century to regularly remove the gas three tinlK day— at 4 A.Ms, at 
noon, and at 7 P.m. — by Ifurniu'r it. 

The art of coal-mine ventilation has only reached its present 
mofe jiaflsfactoiy condition through long years of struggle witli »* 
great difficulties and dangers. A coal mine naturally emi^ poison- 
ous and dangerous gases. To keep the atmosptitere pure, and 6t 
for the health]!^ existence of men engaged in vigorous physical 
cxertipn, through miles of confined passages, which too often can 
only be kept open by constant labour and watchfulness, is no easy 
problem. ,Of the pioneers in its solution the names of Spedding, 
Buddie, and Atkin.son are prominent Carlisle Spedding bad charge 
of Sir Jailies Lowthcr’s collieries at Whitehaven in the ca^ly parf of 
the eighteenth century, and under his able management tnlny im- 
provements were introduced. He was the inventor of tlw^l^sted 
the earliest attempt at producing an artificial light whkh.woi^ 
not eifplode firedamp. About 1760 his son, James Speddii^^ 

♦ 4 ''^ , 

TT— ! ^ ^ 

* Hiere is some uncertainty^ whether Carlisle Sp<^ding, or hit 
inMt 4 imt 4 uq^d^CMrsmg the air.” 
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succeeded him in the management of the Whitehaven collieries, 
introduced “coursing the air” in place of “face airing.” Hitherto 
Jt had been usual to confine the air-current to the working 
face, leaving the numerous passages already made. to take cafe of ' 
themselves ; and consecjucnlly in fiery scams they became filled^ 
with* gas, which on a fall pf roof, or decrease in atm^pheric pressure, 
wa.s forced out into the working faces. jamcs*Spcdding,i)y ineans 
of stoppings and doors, causofl the air lo flow up and down these 
passages after passing the working face, thus clearing away the gas,^ 
if the air-current was strong (‘iioiijih. At Walker colliery, on tj^e^ 
Tyne — a colliery of great renown a hunflred x'cars ago— the air was 
carried in one current thn^ugh a distance of about thiity miles. * 
Matthias Dunn, in his hook on the “ Wf)rking of Collieries” (pub- 
lished in 184S), stated that “during many years the practice of 
maintaining one continuous rohinin of air throughout th(f whole 
workings prevailed, so that it u.is no uncommon occurrence for the 
air to travel thirty or forty miles from lca\ing the downcast pit to 
regaining the .surface.” This .s\'stem was soon found to be inade* 
quate for ventilating c.xtensive workings in fiery mines. The 
friction due to the great length of air\\\^' was ver\’ great, and as 
the current was accumulating gas ;dl the way, it sometimes in 
a dangerously explosive state on reaching the nirnace, then the 
only ventilating power used. • 

It was under the.se circumst.inces that Mr John lUiddlc was led 
to introduce the .system of dividing or splitting the air-current into 
several smaller currents, b\’ the aid of air-crossings and regulators, 
and of dividing the workings into .separate districts b3^di:a\^ng 
barriers of coal between. By this means each district gets a supply 
of fresh air, and the resistance which the air current ll?is to over- 
come is much reduced, .so that the .same venttlating powder produces 
a larger total vc«lume of air. 

Atkinson devoted his mathematical genius to the elucidation of 
the laws which govern the flow of air tlirough mines, eWtermining 
the relation of the volume to the resistances with which it meets, 
and to the power producing it. I n a scries of masterly papers, w^hich 
may be found in the earh' volumes of the Transactioui of the North 
of England Mining Institute to 1863), he laid for the English- 
speaking races the scientific balus of modem miijc ventilation. 

The practical test of a well- ventilated mine is the condition of 
the atmosphere at the coal ftice, and wherever men arc at work. 
With modern appliances it is easy to Jjave large volumes of air 
flowing along^ the main ro^s; but to ensure tfiat throughout the 
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ramifications of an extensive mine eveiy individual shall be sur* 
rounded by a healthy atmosphere, requires in deep and fiery mines 
the exercise of knowledge, care, and ingenuity. ’ ' ^ 

I At the beginning of the present century, according to Mr Buddie,*" 

maximum produce of a fier>* seam, attainable under any mode 
of. working, considered to be .j ;!, per cent., the pillars bding 
made 6 yards ly 22 yards. At Walker colliery, in 1795, Mr 
•Thomas Barnes partly worked some pillars in a fiery strain as 
follows; — Ijfe formed the old Vorkings into districts of 10 to 20 
dcres in area, by stowing with ^stones the bord rooms and walls 
^litrounding it, .so as to fg^in a solid barrier of 40 to 50 yards in 
•breadtli. ^l*ivc yards width ol coal was then remove d from each end 
of ever}’ pillar, leaving only 10 yards by 6 }'ards of coal standing. 

1 he artificial barrie^ hindered creep from spreading to the adjoining 
pillars.# Ibis plan was adopted at Wallsend, and other of the 
adjoining colliefic.s. Mr J. H. 11. Holmes, l'''.S..'\., in his book already 
mentioned, states that " the Wallsend coals arc so valuable, that 
Mr Rus.scJ (the owner] is taking away all the coal.s, and .substituting 
stone walks,” In 1809 Mr Buddie impioved upon thi.s by leaving 
barriens of solid coal round*cach district, an arrangement known as 
” [)ancl work.” 

^ The date a^hich it became customary to remove pillars 

formed by a {xrevious working has been a point of some imjx)rtance 
in' determining claims for damage to the surface, and many such 
claims in which the point arose have led to legal proceedings. 
That damage of the kind was flonc at an early date is proved by 
the coc^ojjils of the Halmote Court for the County of Durham, 
l^arly in the fifteenth centur)', there was an inquiry before that 
court about case which had occurred in the parish of Whickham, 
a.s to which it is recorded: “It is found by the jury that John de 
Penrith is injured by a coal mine of Roger dc T'hornton, .so that the 
house of the said John is almost thrown down, to the damage of 
the said Joljn of 20s. as.scs.scd by the jur)’; therefore it is considered 
that the .said Roger repair the said house to the value aforesaid, or 
satisfy the .said surn.”t And a century and a half later, in a lease 
from Queen Klizabeth to Sir Nicholas Tempest of coal mines in 
• Stella, it was stipulated that sufficient pillars (“column* vel pillers") 
should be left to support the roof.J 

The “Compleat C^ollier,” a small work which was published in 

~ • — _ 

♦ Mr Buddie on “ Mining Records, 1838.” # 

t “ History of Durham,” Francis Wbellw & Co, 
t T. J. Taylor’s “ Archrology oftihe Coal Trade.^ 
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1708, bears beyond dispute internal evidence of having been vvritte 
^by some one well acquainted with the practical working of collicrit 
in northern parts ” about that date. In that work, describing tli 
^system of working, the author says: “And in this method* it i 
that we carry on this coal work, taking away 3 yards or betto 
according to the strength or softness of the coal, and leaving 4 yard 
standing .for pillars to suppe^rt the roof and weight of, the Cart 
above.” The clejjth is assumed to be 60 fathoms. Tliefe is n^ 
mention in the pamphlet of any sul 5 scqucnt worl<ing of .the pillan 
This is strong evidence that at that^ date it was customary to leav( 
more than half the scam standing in pillars, and that no attemp 
was made to remove the pillars, 'fhe pamphlet was cite^l as testi 
mony to this effect by Mr G. C Greenwell in his evidence in th< 
^se of Shafto v. Faiio/ian, & Co and the Eedesiastka 

Commissioners for linj^dand, tried in April and Ma)' 1888. • 

In the old shallow mines the pillars were small, !ind frcquentl> 
no attempt was made to remove them. When seams l)'ing at greatei 
depths came to he worked, larger pillars were required, and more coSi 
was therefore lost if they were abandoned, and the practice of thin- 
ning or splitting them became general, ^'he amount that might be 
taken off the pillars was a question which received ^-eful considera- 
tion. hive viewers, who reported on Byker collie^ \n 1/46. wrote ; 
“We, who.se names are underwrilien, have viewed Byker Coll ier>^ 
and fmde ye same t(^ be fairl\- and regularly wrought, 9 yards to ye 
winning, ye pillars 5 yards thick, and to yc best of our opinion 
there may be three-quarters of a yard taken off the walls in the 
Hagg and Bird Pit.s,andone yard taken off the walls in tlil.Ch.fhce 
Si)eedwell, and Virgin Pits.” The>- kept themselves safe, however! 
by adding : “ \\ hen this is done, we cannot certif)- the Colliery will 
be up.standing.”* • 


Mr Matthias Dunn, in his book on the “ Coal* Trade” {1844) 
states that “the working away of pillars in the fiery collieries w^a.s 
first practised at Chartershaugh, on the Wear, in 17^8, Edward 
bmith being then viewer.” Mr Nicholas Wood, speaking in i860 
said : “ Pillars were taken away at a very early period. I have 
reports as far back as 1740 or 1750, and upwards, Is to mode of 
taking away pillars, and have travelled in Old Benton Waste 
where large districts of pillars have been wwked entirely away! 
ijcnton was abandoned somewhere before 1765, so that -before 1765 

* “An:h*obgy of tje Coal Trade,” by T.J. Taylor, from Proceedings of 
Nevc^tle-on-Ty^^ • 
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there must have been a very extensive system of taking away 
pillars. If you inquire of old people, they say it was the pra<^ice 
tto leave pillars till they got to the extremity, and then they came* 
‘back. and took them awa}'. The record.s of very old collieries show* 
"^fhat it was the practice to take away j)illars.” And again: “The 
great.difficulty, ^fore the lamp was invented, was to know how 
much* you.could rakc*away with candles, and whether, after taking 
away a certain quantity, }’ou could take awaj' more without pro- 
ducing a creep.’** * 

^ ^Onc Lykc Curry, writing on^pd October i;^;, states : “ I liave 
this day viewed herd Colliory (Northumberland), and find that they 
•have by working the wii^ls or pillars of the .s.iiil colliery in an irre- 
gular manner brought a thrust upon their w<itercour.sc for 1 30 yards 
in length,” he. 

In .1 report on Copley licnt colliery, dated iith July 1780, it 
was stated that*“ a barrier of whole coal should lie left to support 
the roof, instead of which the pillars have bc;en wrought, and thrust 
bTought within 2 yards of the waterd( \el.” 

From documents in the Durham Chapter ofifurcs, the Low Main 
scam afipear.s to have been worked under the Durham Grammar 
School so far ba^s as 1623, and scarcely any coal left. 

In a “ Copy of^i View at Mr Carr's Collier)', Ihrtlcy, by Anthony 
Waters and William Unthank, dated the r/lh June 1767,” the 
viewers state: “W’e this day viewed that part of Rirlley Col- 
liery belonging to Mr Strother ('arr, and find the Peggy Pit 
w'orking the w'alls in the Maudlin Coal towards the w'c.st in a 
regtfla^ ^flanner That tow'ards the east, it ap|)ears the walls of 
the Maudlin Coal arc wTought The barrtjway from the Peggy 
Pit is in Some danger of running together, which .should be 
taken care of apd prevented, .so as the w'alls towards the west as' 
far as ^hc Ash Pit may be brought thereto, and as far farther west 
as shall be thought [)ro|x:r. . . . And we are of opinion that the 
said Maudkn Coal Walls may be wrought w'ith the least hazard at 
present of bringing dowm the feeders of water in the Upper Main 
Coal, and ought to be wrought before any walls arc touched in the 
Low Main Cdal and Hutton Seam in the east part of the colliery,” 
The expression “ working the walls in a regular manner ” tn this 
document, seems t^ imply that it was customary at that date to 
remove the pillars in the shallower collieries which were free from 
gas, and this is confirmed by the old imports already i^uoted. » 

• TramacUms 0} Forth of England Minifg InttituU^ voli 7 ix., p. 3a, 
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In estimates dated 1766, and now extant, of the probable amount 
^of jvorkable coal to be obtained from a j^iven area, a fourth part is 
allowed for as left. * 

* In old collieries it i.s not unusual even now to. find districts of 
old pillars, only a few yards in width, which have been abandon^ 
by former workers. The period of advance tow.yds larger pillars 
and their 'entire removal is indicated in the following extract from 
a rejwrt dated 4th March 1791 : — “ Copy of 1 //' l^ammys report of 
Ramshaw Colliery. — d hen descended a jiit in this collicry.to the Maitj 
Coal Scam at the depth of 13 ralhoyps. IIeightt)f the seapi, 5 feej^4 
inches of merchantable clean coal. On examining the workings, find 
the same irregular, tlie winnings being imnilc at 5. 6, and 7 yards, 
and the bords drove in brcarlth fonn 3^ to 4 yards ; also the pillars 
arc in length from 10 to 20 \-ards, and from this mode of working 
nearly one-third of the mine is left, as tin j)illars now stancfmg arc 
too small to admit of a second working. On viewing the seam in 
consideration of the lightness of cover, I think it advisable in the 
New Tit, which is now sinking, to make the winnings at S yards, and 
the length of the pillars 20 yards, to make a .second working, if the 
coals can be made merchantable, b}' this mode of working, a 
greater quantity of coals will be obtained, whicly^vill be a piofit 
both to the Lessor and Le''sce.” 

The advantage of lea\mguidc j)illar.s, amply .sufticient to pre- 
vent creep or thrust during their removal, docs not seem, however, 
to have been generally realised until the present century had well 
advanced. In mam- cases the jnllars nere “robbed" (to use a 
technical expression)— that is. partially removed— cither byilriving 
a narrow place called a “ jenkin” through the pillar in a bordvvays 
direction, leaving a foot or two of coal on cither side, of by taking 
'off lifts at each end. The old woi kers seem to ha,ve had a strong 
objection to letting the roof fall, and the evidence goes to sIhdjv that 
the practice of leaving large-sized pillars with a view- to removing 
them entirely in a second working. bec;ime,^-<’//<’/'<r/ only about sixt)' 
years ago. 

In a report on Fallowfield colliery, dated 10th November 1828, 
Mr Nicholas Wood stated : “ On insj)ecting the worl<ing.s I found 
they were pursuing the mode, almost universally [)ractised in the 
district, of making the winning 9 yard-s taking put or working as a 
bord 5 yards, and leaving unwrought or standing 4 yards'as a pillar; 
and,as it does not seem to be the practice to work the pillars out 
aftenvards, four-nintl^s of the coal is tlierffore lost. When the cojil 

is drained b)^engine powet, and when in working the pillars there 
. « 
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is a risk in raising water, which by overpowering the engine might 
endanger the permanent safety of the colliery, it is often advisable 
to* leave the pillars. But when the coal is drained by a free waiter-* 
•course, as in the present case, and no such risk can therefore occur, 1 
sKis quite practicable by pursuing a different mode of working to 
obtain the wholoof the coal, which, while it produces to the land- 
lord four-ninths niore-coal, is not incon.patlblc with the interests of 
'the tcnalit. . . . 'I'he principle on which the colliery has hitherto 
been worked, not only during the present take, but iti all previous 
ones, has been with a view of not obtaining the coals left as pillare, 
•ah!l this has been sanctiunc^l by *ihc custom of the district." 

. In a Report made Ip' Messrs (i, Johnson and N. Wood in 
November itS23, they recommcnclcd that in “winniuj,^ out to the 
north a thick walT or barrier of 40 yards in breadtlj be left at 

interval of ever)' sixteen bords \nd in general, as from the 

peculiar siiuatidns of the different rovalties a working of the pillars 
must lx* resorted to at no distant pi-riod, we would direct the 
attention of the viewer to the expedienc)’ of leaving sufficient 
barriers, that he ma)' be able to obtain not only the greatest 
quantity of coal, but also iif the greatest ijerfeclion. 

Messrs Ivasion and Dunn, in a report made in 1827, write as 
follows: “Thevodth of the excavations, and the quantity of coals 
to be obtained by the first working, form a very important feature 
in* the management of so extensive a mine as this; and are very 
much governed by the future practicabilit)' of taking away the 
pillars," And “as no (juestion can exist of the advantage of large 
pillars the effectual working of them," they went on to recom- 
mend the addition of 1 yard to the width of pillar. 1 hey continued; 
“In order generally to provide fijr such pillar working, districts 
should be preserved by coal or other barriers of from 8 to 15 acres 
in extent, as circumstances may [wint out; where defended by 
coal only, the barriers to be left from 40 to 60 yards." 

Reporting on the working of the Main Coal scam at Hetton 
colliery in *1833, Messrs G. Johnson and N. Wood recommended 
tliat the winnings should be increased from 14 yards to 16 yards— 
viz., 12 yards 4br the pillar and 4 yards for the bord — “taking into 
consideration the depth of the seam and the nature of the coal ” 

Where pillars had been left, it was customary to apply to tlw 
mining agents of tht: lessors for permission to \jfork them, and this 
permission was only given in some cajes on certain conditions, such 
as building stone pillars over a certain area, to “ prevent the progf^esA 
of the weight." 
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From the various extracts given above (and many more to the " 
same effect might be added) we learn that as the result of the slo,w 
*evdlution of practical experience, and of increased facilities* of light* 
•ing and ventilation, important improvements in the bord and'pillar* 
system of working were introduced in the period about i830*40^* 
naincly, a greater width of pillar ; ajid in the deepgr and fiery pnincs 
the isolation of districts by leaving barriers of .^olid coal round them, 
to be removed subsc(iiiently ; thus, by these means getting eventually* 
the whole of the seam. 

The following up of the whole lj>' the broken— that ‘is^ the work- 
ing of the pillars clo.se behind the first*working in the whole coal* 
—was also practise “d early in the century. ^ Mr Nicholas , Wood, re-» 
porting on Tanfield Moor collier)- in 1836, wrote: “I'hc mode now 
almost universally practised, whenever circumslance.s will allow, is to , 
make the partial working and taking away the ])illars one oftbration ; 
or take off the pillars immediately following the firs! working.” 

Summing up, the documentar)' evidence cited goes to show that, 
previously to 1708, the general practice was to leave small pillars bf 
coal standing for the support of the roof ; thirty years later, pillars 
were being partially, sometimes entirclf, removed, and during the 
remainder of that century in mines free from gas ^ .second working 
of the pillars was fre()uently carried out. in till* deeper and fiery 
collieries, which Ixjgan to be developed about the ^niddle of the 
eightccntli century, tiie risk of creep, as well as of gas explosions, 
prevented the removal of the pillars. 'J'he invention of the .safety- 
lamp, improvements in ventilation, and the formation of much 
larger pillars in the first working, were changes for the better w^ich 
were introduced during the first thirty to forty )-ears of the present 
centur)’, and which enabled the pillars to' be removed in a second 
working— sometimes immediately following the first^ and sometimes 
deferred for a considerable period, according to circumstances. 

The annexed plan— Fig. 4, Plate IV.— which is a reproduction 
(on a reduced scale) of the original in the authors’ j)ossession, 
made about the middle of last century, shows the workings at 
that time of the Pea Pit in Hedley Grounds, in the county of 
Durham. It may be regarded as a fair specimen e»f the sort of 
pit plan then in vogue at North country collieries. The pillars vary 
a good deal in length, but in width are regular, the winnings being 
10 yards. Dotted, lines are freely used as ^istincti>ie features, 
indipting both the main ro;^s and the north line. There is no 
indication of f>illar working, unle.ss the dotted area in the bottom 
right hand c<rner is Iheanyo indicate gdaf. • * 






CHAPTER H. . 

'working costs and results~~past and present. 

• • 

Work INC. Costs. 

As rcj^ards the cost of wofkiii}^ coal, the following is a summary 
of some ii^itances taken from old papers and reports in the authors' 
possession, covering a pcriofl of over sevent)' years, from 1763 to 
• 1 836. I n most eases, further details or copies of the documents from 
which tfie particulars have been taken are gi\en subsequently. 


• C'oiiniy. 

N.'ime of Collier}'. | 

j Date. 


Coi-l j>rr 1 on. 

Remark*. 

Northumliei 

LouglK-nton 


I 

7 i 

In the Whole 

This does not include 

land 1 





1 

anything for rent, 
taxes, nr materials. 


• 


I 

3 l 

, In the Pillars 

Do. 

Durban^ . . 

Tmjfield Moor 

1771 

I 

5 

I IIardCo.il Scam 

Kent and taxes not 

• 


0 

11} 

1 Hutton Scam 

included. 


Northumlxir- 

Wall>oUlc ... 

i 77 « 

I 

10.3 


Do. 

land 





Durham ... 

•Mount Mwr 

1790-95 

I 

9 - 3 ' 


Do. 

Brandon High 

1796 

2 

II 


Including 3. 3d. jxirton 


Colliery 





for rent, but nothing 







for materials. 

Northumber- 

Willow Bridget 

> 1819 

3 

0 


Includes rent, taxes, 

land 

• 





materials, and all 
cost for patting into 

* 






waggons at the pit. 

Durham ... 

Mount Moor 

1827 

4 

2 i 


Do. 

Northumber- 

aAcomb 

1827 

3 

3 } 


Da^ 

land 






Do. ... 

Montagu Main 

1827 

4 

0 1 

Pillar working 

Do. 

Durham ... 

Bl^kboy , 

1832 

4 

6 1 


Do. 

Do. 

Witton Park 

1834 

2 

n \ 


No rent included. 

Do. 

PittingtoD ... 

1834 

4 

8 ‘ 

IncludcK houhe 

rents, taxea, natetiida, 


• 

• 




and all coat for putting into waggoM 
at the pit (eipcpting n^ty rest)* 

Do. ... 

Tanfield Lea 

1836 

3 

3 i 

Igcludei rent, laxet, roaterkli, and all 





1 

cost for putting inip wifgoof af the 

• 

• — 

• 



_l 

pit. ^ 

• — — 
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If tliese may be taken as average cases (and the authors know 
of no reason why they should not), the average cost of putting coal . 
• into waggons at the pit was below 3s, a ton during the last century, 

, but the cost increased materially during the early years of the , 
present century. ‘ ’ , 

•Coining to more recent times, the cost of putting coals into 
waggons at the pit moiith per ton of unscreened /coals, including all 
labour, materials, rents, taxes, and incidentals, at thre’e collieries* * 
1874-79, was as shown in the Tables on the ne<t page. 

No. i was an (jld colliery, working two scanv, both' giving off a 
good deal of gas— one a scam flf house coal, at a d&pth of ^30* 
yards, varying from 4 feet 6 inches to 8 feet in thickness, witji 
workings exteiuling over a wifle area ; and the other, a’ hard steam 
coal seam of an average thickness of 3 feet, depth 360 yards. 

No. 2 was also an old colliery, with widely e.vtended ^vorkings* 
in one seam, a steam coal, averaging 4 feet thick, at a depth of 
120 yards. 

No. 3 was a new collier)’, working two .seams— one 4 feet»to 
5 feet thick at a dc[)th of 70 yards, and the other 3 feet to 4 feet 
thick at 200 }'ards. • 

In 1887 the cost of working a hard 3-feet seam at a depth of 
80 yards was as follows : — • 

Unscreened coals vended 81,300 


All labour 

3 s. 

7.3CKI. per ton. 

Materials consumed 

os. 

6.ood. „ 

Incidentals and taxes 

os. 

4 - 44 d. „ 

Rents 

os. 

5 . 65 d. 

'rolal cost per ton at the pit mouth 

4s. 

n. 39 d. 


In 1902 the cost of working several soft seams of coal, con- 
stituting a colliery in the Midlands, the seams lyiil^ at depths from 
the surface of from 600, 7.16, and 859 yards respectively, anfl being 
from 5 feet to 5 feet 6 inches in thickness, was as follows : — 

Output for the year of all classes of coal 211, 003 tons. 

Total labour 4s. 8.68d. per ton. 

Materials is. o.87d.* „ 

Miscellaneous chargc.s, including lent os. io.7id. „ 

Total cost per ton F.O.R. ... *6s.»8.2od. 

% * 

♦ This is a high cost due to life fact that wages and price of materials had 
not yet fallen fo the present level, but were still affected by the then recent 
inflated value « f coal. • * • * 



®74- ^ *»875- j 137A. I J870. ^ 1874. 


WORfCLXO COSTS AND RRSOITS, 
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j The figures given in these 
i three Tables suffice to show 
how much the cost of working 
varies at different collieries, and 
what rapid and violent fluctua- 
tions sometimes occur in it, even 
at the ,‘ ,.mc colliery'. 

The y ears 1873. 18/4. it may 
• be mentioned, \ ere “ record ” 
^year‘i, in which the cost of 
laUnir and tnatcrials reached 
the luL^hest flood -tide of the 
<'cntur\’, an<l j^rohably of any 
j)revi<ius century, the immediate 
c.iiiM' being the I'r.meo-German 

War. 'fhe recoil was as rapid 
■«s the sjniiig h.ul bwn, and in 
1S79 (h(‘ working cost of col- 
lieries was in many instances 
one-half of what it wius in 
18/4 

As would Ix^ expected, a 
greater fall look place in 
the price of coal. In 1873 the 
price of best coal imported into 
London \va.s 31s. 3d. a ton at 
the .ship’s side, exclusive of 
<lucs, while in f88o it was 
14s. 1 1(1. — a fall of 52 per cent 
in seven years. The years 1900, 
1901, were also "record" years, 
coal being sold at higher aver- 
age prices than at any time 
since 1874 

At the present time (1905) 
a fiiir average working cost of 
putting coal into waggons at the 
pit bank is 6s. a ton. 
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The subjoined documents illustrate, and will further explain, the 
particulars given on page 15: — 

I. An Account of the Charge in Working A Ten of 
Coals at Longbenton, 23RD September 1763.- 


For hewing 


In the Whole Mine. 

Per Ten. . 

... ;^0 18 0 # 

In the Pillars. 

• Per Ten. 

£ 090 ' 

driving 


... 0 9 

0 • 

060 

„ headways 


... 0 I 

6 

... 

„ setting on ... 


...* 0 0 

9 

.0 0 9 

„ trapping 


... 0 I 


■ 0 0 li 

„ overman 


..? 0 I 

loi 

d 0 10^ c 

„ sledding 


... 0 3 

0 

030 

„ corving 


0 5 

9 

0. 3 9 

„ ^drawing 


... 0 15 

0 

0 13 6 

„ ^wailing, A:c. ... 


... 0 0 

9* 

009 

„ putting 


... 0 18 

0 

0 l8r 6 

Candles and oil ... 


0 4 

6 • 

0 3 9 

Smiths and w- rights 


... 0 I 

3 

0 I 3 



IS 

r, 

' 3 •• 


At 48 urns to the ten, this is is. 7id. per ton in the whole, and is. 3|d. in 
the pillars. • 

II. An Estimate of the CiiARt.E of Working the Hard ‘ 
Coal Seam, Tan field Moor Colliery, 9T11 Oct. 1771. 


With a i6t Peck Corf. 

Hewing 

• w/ 

at 2 0 per score. 


Putting in a mean ... 

I 3 » 


Corving 

- 03 » 

19 bolls to a waggon, and 22 

Sledding 

- 3* , » 

waggons to a ten = 4 1 8 bolE. 

Overman for headway, 

and 

candles, &c. 

... 09 „ 

16 pecks = 2 bolls. 

Driving levels, &c. ... 

...so 4 „ 


Props and deals* 

... 0 9 „ 

If 2b. ; I c. 418b. = loscore 

Shovelling and wailing * 

••• * 3 

IOC. to a ten. 

Drawing 

... I 2» „ 


Smith and wright ... 

... 0 li „ 

A'./),— The putters with tram. 

Ropes, shovels, &c. ... 

...so 3 „ 

have 8d. per score the first 

Agency, &c 

... 03 M 

change or 60 yards from the 


— 

shaft, and advance id. for 


• ^ » 

every 20 yards after in a 
mean bord. 

io| score to a ten at 6s. 

lod. per score is = 

— e 

^3. 1 1*. 9d. per ten. 

• 


* ♦ “Wailing” is picking the stones from amongst the coals; “drawing," 
raising the coals up the shaft, 
t One pack - 0.3 ‘cwt 
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The Charce or WouKtNC the Hutton Seam. 
\ With a 24 Peck Corf. 




- f’w r*r SatM. 

Jewing in tho whole 1 8 in pillars i 3 


4J8 bolfs to a ten. 


Piittingf 
Corving „ 

• Sledding „ 

If 3b. :#i c :: 418 b.y 7 score Overman for hci 
ner ten. i • and candles 

Driving levels. iSct . ... 
Propaiand deals ... o 

Shovelling and wading o 

_ Drawing , 

iA./?.--Thc drivers have tod. Smith and wiight ... o 

• per day tJiroiigh the )car. ■ Ropes and shovels 
Agency 


6 

^ 3* 

o S 

3 

4 
3 
6 

o i|[ 
o 2^ 


6 

0 ik 

0 31 


0 6 
0 3 
0 6 

0 3 

1 6 


s, d, 

2 Q 


I 6 


7 score a ton at 7s per s( ote - <>. od. per ten. 

„ atKod „ j{;2. 7s. 3d. „ 

nr. An Estim;\tk to t.\ki: Walhottmv Collikky by the 

'I'KN OK .SCOKi; WITH 16 PlXK C'ORK. 

• 

To hew ing hy the score with a 16 pei k < orf 

„ putting with barrow-men or horses, finding horse-geers, drivers, 

• horse-keeixns, afid attendant e 

„ ovennatiship, \f ith headways, oil, and c andles 

„ follcys, trams, sledges, and wright works 

„ smith-work and iron geer 

„ w'et and double woiking 

„ timber and deals, with biick and deal stoppings, &c 

„ dr^wirf the coals and rubbish to bank 

„ corving and sledding 

„ ropes and gfnns* 

„ fail of stock p 

„ driving all winniflg headways, water-level drifts, alwve is. 4d. per 

yaKl, the owner to pay if overplus 

„ examining the waist and shift work 

„ drive levels,, set over troubles, pump and had water to the height 
of 3 feet or under, if above that to be in the owner’s hand ... 

„ finding stuff, make and hang trap-doors, and keeping them 

„ keeping fire-laaips and oiManips 

„ wailing and shovelling in the h< aps 

„ agents 

n lamp coals used at bagk and underground and loss of coals 

. •. I£ 

At loscore toe. to a ten it will be ^4. I3$.7id. pvtaijll 

* **Gynn * was the machine used for windin^the ctwvet up tA 


3 

3 

3j 

2 
7 

3 
I 
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IV. Cost ok Working Brandon High Colliery, 

COKNFORTH, I3TII JANUARY 1796. 

Per score of 8 Peek Corves. * . 



. s. d. 

Hewing 

I 8 

Putting 

... 1 . 6 

Headways *.../ 

... .... 0 2 

Overman and candles 

... ’ 0 6« 

Sledding and corving ^ • 

• . • • • • 0 4" 

Wailing, 4id. ; props, 2d 

... .* ... 0 .6^ 

Smith and wright ^ 

0 !| 

Drawing , 

... ... 0 6 • 

Interest on money sunk 

0 6 

Sinking and drifting \ 

0 6 

Unforeseen / 

£ 6 4'^ 

Rent 

£ 0 8 


2 ^. r icl. per ton = 7 0 


V. An Estimate ok the Kxkkx^e or Wokklng Willow 
Bridge Colliery ui*on :r4oo Scores oe Coals, 21 
Corves to the Score, which oi’(;ht*to i-koduce 2 ,io(^ 
Chaldrons and keep the Pit going one year. 

L s. it 

Hexvlng and putting 2,400 score at 2s. 6d. per score 300 o o 

Driving narrow work 10 o o 

One overman, a part of his ttme, with house and fne 30 10 0 

One bankman, 21s. per week, house and fire, say 50 weeks . 57 o 0 

Two enginemcn, i8s. per week, house and fire, 52 weeks 102 12 o 

One gin driver, IS. 3d. i)cr day for 3(X) dajs •... 1815 0 

‘Keep of one horse and interest upon his value • 40 0 o 

Ropes, iron, timber, leather, and all other materials usuallyincluded 

in tradesmen’s accounts, also blacksmith’s work too 0 0 

Corving and rods 600 

Damage of ground •... 500 

Colliery rent payable to Lord JJarrington £60 0 0 

„ „ Vicar of Bedlington 20 0 0 

— • 80 0 o 

Gratuity to Mr Gibbon for surrendering his agreement 30 o o ^ 

• ^^779 7 o 

• • 

The quantity of coah to be led above ground for this sum is 2,100 chaldrons 
l%e pumping.engine consumes 2 fothers per day for 365 days 243 „ 

^ Quantity remaining for sale ..v ... 1,857 
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Makes the expense for workinjj Ss. 51!. jx'r rhak 1 n)n, but for tire engine coall 
the expense would be 7s. sd. a chaldron, and as the water may be expeebtd to 
continue to abate, prolwbly 8s. per chaldron may l)e fairly stated as the ratoof 
working forthe ensuing year. Ss. a chaldron - a ton. 


VI.- MpuNT ^luok Coi.i.n- uv. An Ksti.\iate of the Expense 
^ ^ of Working .\M) Li .\ idN«; (oai.s per Scoki-; from 

FERKUARV I/tK) TO AM) WITH 1795. 


Mewing 

Fulling fion f.ice Ui ( 1. on- ... 
1‘uUing from ci.mc lu shaft 
Laying a waggon w.iy 700 ‘ 

yards at is. hd 

francnien 

Overmen and depimcs 

Candles and oij 

Uoling \Nalls 

Harrow way deals 

Double 

.Sledges, trams, rollcys 

Setting on 

Ti%ppe;’. 

Fire lamps 

Stoppings 

Air and waWer coui .scs 
Repairing shaft ... • •• 

Engine level drik 

Smith- work 

Gins - 

Drawing watei to engine Icyd 
Drawing cftals 184 fms. with ; 

horses 

Sledding out 

Corvmg, 3jid. oer score \ find 
ing ropes, ud. per score 
Wailing and shovelling 
Engine and workmen’s coals ; 
Binding pitmen ^ 

Salaries • 


Per score 

*Avcrage is. 9.3d. p#r ton =*| 


1 h)' 

1. 

. I’ll. 

,S(<«tNo Pit. 

Hatk Pit. 

' IliK-h M.iin 
s«Mni, t 
'> Ton .S nrt*, . 
20 tvek 

t Off. i 

I.0W M.uii 
V.im, 

4,K Ioii>c., 
16 IVck 
«o»r. 

High M.iin 
Seam, 

0 Ton Si'ore, 
ao Peek 
Coif, 

HtiUon 

Seam, 

6 'Ion Score, 
ao Peck 
Corf. 

1. 

1. ./ 1 

S. if. 

.t. if. 

2 3.J 

2 f) 1 

4 0 

2 2 

0 0 

7 1 

1 8 

‘ 3 j 

r o>. 

0 lo 

0 I J 

... 

1 0 2 

0 ij 

... 

0 


0 ! 

... 

0 1 


0 5 

® K 

« .ill ■ 

0 4 

0 4 

0 

0 2.1. i 

« 3 * 

0 4 

0 Of 

0 d ! 

0 1.5 ’ 

0 oj 

0 

0 1 

u 1 


0 o| 

0 oj 

0 oi 

0 o| 

‘ 0 i 

0 4 

0 l| 

0 t 

0 1 


0 oj 

... 

0 1 

0 1 

0 I 

0 1 

‘ 0 I 

0 I 

U 1 

0 t 

0 1 

0 1 

i OJ 

0 1 

0 0.1 

0 oi 

1 0 0} 

0 ok 

, 0 o\ 

0 Oh 


0 <4 

0 2 

0 4 

0 2 

0 2 

0 o!i 


... 

0 ok 

■ 0 oJ ! 

i 0 ol 
; 75 

... 

0 o\ 
87 fin«< 

.'29: 

2 0 

... 

2 9 

; 0 4 i 

0 3 .i 

0 4 

0 4 

1 

0 7 

: 0 

104, 

0 7 ^ 

: 0 

0 2 

' 0 

0 2| 

; 0 4 

; 0 3} 

0 2 

0 1 

, 0 3Ji 

1 0 3 

0 3 i 

3 

1 0 b" 

1 0 6 

. 0 6 

0 0 

1 

f 9 10 

•9 1 


•j 1 lai 

I . 0,5' 

1 74 

* 
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VII. An Estimate of the Extense of Working the Hutton, . 

. Maudlin,. AND High Main Seams in the Stringvv^l 
Royalty to the Vale J'it of Mount Moor Colliery tn ^ 
FeiiRUAUV 1S2; totals up to £11,027 for an annual vfend of 
. 20,000 chaldrons (53,000 tons), including all labour and 
materials, keep of* horses, rents, taxe.s, and^incidentals* This 
is equal to l is. a chaldron, or 4s. 2d. a ton. 


VIH. An E.stimatk of the E\T^^•sI: of Working Acomt 
Colliery, near Hexham, dated 4T11 May 1827, on ah 
annual vend of 6,240 tons, reaches the tc^al of £\,02'6. 6s. 8d., 
including all labour and materials, royalty rents, taxes and* 
cesses, and incidentals. Tlu^ i') cipi.il to 3s, 3,^56. ])cr ton. 


IX. The Estimated Cost, dated May 1827, of Working 
Montague Main C'ollieky, near Newcastle, in the 
High Main .Se.\m Eilears (depth of scam 36 fathoms), was 
1 4,300 for an output of 1 3,800 score of 16 peck corves =66,240* 
tons=4.s. 4(1. a ton. This includes the .same i\ems as aboyc, 
and also pd. a chaldron = 3.4d. per ton for leading and .staith 
cliargcs, 


X. The Cost of Working Reai kt.ov Colliery in 1832, then 
the most ex[x;nsive colliery in the Auckland district, was for 
“working coals and putting them into waggons at the pit, 
including rent of mine, agents' salaries, and all other expenses, 
I 2 S. per chaldron = 45. 6d. a ton." 


« 

XI. From a Valuation of Witton Park Colliery, May 
1834, BY Messrs Thomas Storey and John Turner. 
“The expense of putting these coals Hito waggons at the 
colliery, including all expenses (except rent of mine and a 
« probable^ expenditure in sinking pits and laying waggon 
ways), ^l^amount to 7s. per cha!d»on.” , 
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> *XII. The Cost of Raising 19,972 Score® 29,958 'Chau)ROKS 
■ = 79*388 Tons of Coals at Pittincton Colliery, near 
Durham, during the first ten months of the year 1834, ' 
amounted to 8,563. 13s. icxi., including all labour and ’ 
materials, ^^^1,332 for house rents, rates, taxes and ’incidental#, 

. but not rhyal^y rents. This is ecjnal to 12s. 5d per chaldron, 
0/ 4s. 8d. per 


XJII. Estimatk of the Kx^ensk of Working Coals at 


= IS. 4(1 a Utr 


^Tanfitld Lea Coij.ilrv^ Supposed annual vend 
chaldrons ' = 53,000 toiw). 

|K\|H-n'>(‘ of i.il>()ui ('\)u iu!o<l in l.iyiuj* thf coals on 
' l)atk, mrhulMit' hew ini', piittini', overmiinship, 

1 work, tonini,', Iri.ikcmon, wailinjs', &€., 8s. 

\ ^ l>ei si-oic, with a 20 potk corf, is per chaldron ... 

Keeping nndct^tiound horses. 10 at /40 

.M .on engine, ituluflinj' eiii^ineni.m, liieinaii, hemp, 

tallow, and repairs, /35»> 

Le.tding woikinen% fite coal, gin horses, and other 

labourage, hoises at ,{'4? 

joincr.s, /120 ; .smith-work, I K* . masons, including 

bricks and bmc, is /300 

Ki cjJing machines in repair 

j ^laieiial--, \u., piojis. ^400; timher undde.alf», £\oo\ 
iron anti raiks, cast iron, £\20\ ropes, 

I Z70; Srease, /35-/:825 

Agencies and surgical attendanc e, /400 

Labourers and carimcn leading workmen’s file coal, 
3 men and i horsc-kceper at 1 2s. per week each 
f Colliery rent, 20s. per ten, is jur chaldron ... .„ 

Poor cess, highway rate, taxes, \c 

Sundry expenses, putting through troubles, drifting 
Miiltifanous loss by house rents ... 


=^73d 


*6.ood. 


20,000 

A d. 


O 

4 


4l 

*1 

4 

I 


0 10 
o 4f 

0 4 

1 2 
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<B 3s. 3|d. a ton per chaldron 8 4 


Selling Price of Coal. 

Some notice of tlic market value of coal during the past is not 
without interest. One of the earliest transaction.^ on record* h « 
purchase in 1366 of 676 “chalders” of sea coals at Wynlatonc for 
£j[y, 17s. 8d,, by ifenry dc Strothre, the Sheriff of Northurobcjr» 
land, by order of the King (Iidward# III), for works at WiiwJtor 

Pipe Rolls, 40 Ed. in., 
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Castle. The chalcler was at this time probably about i ton. as i 
of them went to the keel. The price therefore wa.? i s. 5d. a ton ;■ bi 
money is said to have been then about ten times its present valu 
These coals were brought down the river in “ keels ” (flat-bottome 
v^sels of very early origin peculiar to the Tyrie and Wear, noj 
obsolete) from the neighbourhood of Winlaton to the shins whic 
carried them to London.* 

The total cost in London was ^165. 5s. 2d., or 4s.- 1 id. pc 
chaldron of about i ton. .Mlowiiig for the difference j‘n the valu 
of money, the price of coal was therefore considerably higher at tKa 
time (the fourteenth century) thah it is now. 

^ During the sixteenth century there* was a general rise of prici- 
in which coals shared. The price rose from 2s. 6d. a chaldron a 
Newcastle to 9s. A charter from Queen Iilii^theth to the town 0 
Nevvcastle-on-Tyne in 1600 de.ilt with the coal trade, and.,amongs 
other regulationv, limited the price of best coals to io.s. a chaldron 
of second class to 9s., and of “ meane coles” to 8s. 

During the seventeenth centur)- tlie jjrice on board ship-ai 
Newcastle ran from lOs, to 12s. a chahlron, leaving out of accouni 
such exceptional prices as that ohlaiiied in 1644, w hen Newcastle 
was besieged by the Scots, and coal was sold at 80s. a chaldron.f 

At the beginning of the eighteenth century wc find “The 
Compleat Collier” (170S) lamenting the low price pf coal. “ Wa^ 
It ever heard of or know n that this Noble, this Main Coalc Wa^ 

' '421, ... the burden of keels 
was limited by statute to 20 chaldrons, 9th King Henry V., c. 10” See 

Hutchinson’s “ Durham,” p. fK>7. ^ 

long continued to be the principal standard oT measure, 
^us in 1604, an order of the Privy Council is addressed to the Hoastmen of 
Newcastle to prevent loading ships by bulk, iiiMcad of by ‘the Aiste and trJe 
measured Icele, and another order in 1613 directs tlfat ‘ coals are to be sold onlie 
by the measuredde keles. It is manifest that the Me and !he ien were at this 
^nod synonymous and that the keel carried ten of those chaldrons, ‘the si*e 
Of which is afterwards particularly specified in the Act ot 30 Car. 1 1 and which 
constituted the then Newcastle chaldron. It is also dear tharthe keel-load 
consists of ten scores of the bolls of that period-twenty-one to a score. 

By statute 30 Car. II., c. 8, the bowl-tub of Newcastle is declared to 
cont«n t^ty-Uo g,illons and a pottle (22,V gallons) Winchester measure - it 
was twenty-seven inches in diameter, and there were twenty-one bolls heti^ 
^ure to each chaldron. Ity the same Act the content of each wain is to^ 
8^ bdls, and eacli cart three bolls and one bush«l heaped measure, and 
T.TotaCr.Tsy^ ^ “ chaldron.-- Coaf 

t “ Epllwd'sprievanccs ifiscovcred,” by Ralph Gardiner. 1655. 
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’sold, as lately it was, or now is, for«8s. per chaldron, Water or New* 

‘ c^tle or Sunderland Measure." 

.* In 1737 the Durham coalowncrs entered into an agreement ‘for* 
I swen years not to sell for less than i is. 6d. a chaldron. A recent . 
agreement of a similar nature now in force amongst home North- 
country coalo^ncjjs is an instance of how histor)' re|)eats itself. * 
Screens were IjrsUintroducctl about 1770, ^ing then made of 

* Vood (see c, Fig. 2, Plate Il.\ and it is not till after that date that 
we begin to. read eff “ round " aiKl “ Mnall ’’ coals, The demand for 
coal in the L^nidon market rapidly increased about this time. This 

• ind^ased cfemand, and the^(‘ontinental wars, doubled the price of 
Cpal between 1790 and .1815, and the North-country coalowners 
endeavoured to keep up these high prices by regulating the vend. 

^ Regulation of fJie vend or "management of the vent" as it ia 
called iy an old document 1 was practised as long-ago as 1605, 
under the contit)! of the Hoastmen of Newcastle, a very ancient 
fraternity, and early i?i the present century the matter engaged the 
attention of Parliament. As the regulation (T the vend is some- 
times advocated at the present da\', the following c.xplanation of 
how it was done si.xty yefirs ago is iiiteresting. It is given in 
the words of Mr Hrandling, a large colliery owner of that day, 
^on his examinati«n by a Select Committee of the House of 
Commons, as stated in their report, presented 13th July 1830: — 

•“When it is understood by the coalowners that all parties inter- 
ested in the coal trade on the 'l ync and W ear are willing to enter 
into an arrangement of this nature, a representative is named for each 
of the collieries. These representatives meet together, and from 
amongst them choo.se a committee of nine for the Tyne and seven 
for the Wear, which is, I think, the number of collieries on the Wear. 
This being done, the pmprictors of the best coals arc called upon 
to name the price at which the)' intend to sell their coals for the 
succec 3 ing twelve months. According to this price the remaining ’ 
proprietors fix their prices. This Ix-'ing accomplished, each o^icry 
is requested to send in a statement of the different sorts of coal they 
raise, and the powers of the collicry—that is, the quantity that each 
particular colliery could raise at f^ull work ; and uj>on these stj^- 
ments the committee, assuming an imaginary basis, fix the relative 
proportions as to quantity between all the collieries, which propor- 
tions are observed, ^whatever quantity the marjeets may dcmaiHl. v 
The committees then meet once a month, and according to the 
probable demand for the ensuing month, they issue 'fO mtidi|iCf : 
ijdoo to the differert?collierfcs — that is, if they ^ve me an imagiiikiy ^ 
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your coaS::; ZofS'^uJT'^T'^^ ‘'>0 qualit; 
‘hey issue ,0o to the , monthly qul^ 

'SSSzsmsBi 

■s§p-~-4^m 

which by 'thcaqio'^nuuie'lo'tj^^^^^ observe that "Uiis system 
been .„ operation as early as ^ x"*' ‘0 If ' • 

mmrnm 

mssimm 

/be increase in the outm.t r . ' colh'eries^^^ 

during the present century I as I ’^"'‘ed Kin-rdum 

of the century it ts ■ ^ enormous At tJ,e . 

ann,„n ■ ‘ estimated to have I.p^ l beginning 

annually; m iS^o_ 42,000000 - . eai about 10 , 000,000 tons 

tons (estimated); h, iSr! fiafittr" '* 53. 56550000 
l^n . 8 J 6 , ,h„- n, 

uy «clusive of city or oth^du^ t" ''"f ''' ‘he ship\ 

!! 3 ^ 23 s . a ton. In ,85, it h“?;, ® ‘hat the price in 
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to 1885 inclusive, the average price over the thirty-four years was 
i8s;9cl.~-the minimum being 15s. 5d. in 1852, and the maximum 
3w. jd. in 1773. For the decennial period 1855-65 it avera^* 
17s. nd.; for 1S65-75, 21s. 2(1.; for 1S75-85, 16s. lod.; and for. 
*^85-95 the pricc") in the London market gave an average of 16a, 
to 17s. a ton. • ^ 

According to ^stalistics recently i-'-iUed by the Commercial 
Department of the Hoard of I'rade, the average value of coal at 
the pit’s mojith in *the Lnitcd Kingdom was in 1899,78. 76. per 
ton ; in kxX),' lOs. lod. per ton ; in 9>., ^d, jKi- ton ; in 1902, 
•8s. ^<1. per ton ; and in I9y3, ;s. 8d. per ton. .since ^^hcn to the 
present time the price l\as continuously and considerably fallen, 
the rise in prices luning lommenci'd m i8<)7 when the price was 
^s. lid., an increase id, a ton on the pre\ious )’ear 1S96, when 
the average \aliie nas only 5s. lod. 

Some useful* information in lespecl (»f the value of coal is 
obtainable from the Annual Report issued from the Home Office, 
making its first ajijXMrance in 189.^, the issue la-ing due to a rca>m- 
mendation of the Royal ('ommission on Mining Ri yalties. This 
report givi's the following fiiAues for M/M 


\ .<iu f 


England, 

jS Kins 


7 

L.(;5 |>cr ton. 

^ Wales, 


i6,4o<;,3f,_' 

" 9 


Scotland, 

^34//)^, 240 „ 

IO,<)22,922 

6 

2 92 „ 

Ireland, 

102,812 „ 

48,5 S-'*' 

9 

5 35 » 

« 

230,324,29.3 

225,138 

^ 7 

7-93 » 


• FiJin minci only, ihe mw.-iII ((atotity derived fi.im <j’i.irric\ imt ijcini; m< Hided, 
t .Ntoncioiulisliire includeil m h 11,'land. 


Interest on Invested Capital. 

With regard to the average return upon capital invested in 
collieries, it is difificult to make any general .statement owing to the 
violent fluctuations in prices which have characterised the tradk! 
during the last thirty years. Such evidence as is available is some* 
what conflicting, but the average interest per cent received by tjlfi 
colliery owner has certainly not increased in the same ratio as itm 
increase in wages secured by the working miner. * 

A statement of profits for the year f742 of somb coii^eries in 
neighbourhood of N^wcastle-on-Tyne (known jis Byk^, 
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Bushblades, Hyermoor, and the Lands) shows that 41482 chaldrons- 
(109,927 tons) of coals had been sold for a total sum of ;^23,295, 
‘mahing the average selling price 4s. 2.9d. per ton. The exj)enditufe 
.was £\%j 02 gt or 3s. 3.3d. per ton, leaving a profit of ;^ 5 , 266 , Or 
il.6d. j)er ton, a result which many colliery owners of the pfesenj; 
day would be glad to realise. • 

When giving evidence before a Parlianv^ntary Committee in 
1830, Mr John Buddie asserted that 5 per cent, was the' average* 
profit after returning the capital, and the highe.st rate he knew was 
14 per cent., including redemptif)n of capital. The late Sir Geor{^e 
Elliot — in his scheme for a National Coal Trust, mad‘e public* in . 
September 1S93— estimated that an average selling price of 7s. 3d. 
a ton at the jjit-bank would suffice, at the then annual rate of out- 
put, to give an interest of 5 per cent, on the debentures which were 
to form one-third of the ca))ital of the Trust, and from lo to 15 jx-'r* 
cent, on the ordinary stock which was to constitute the remaining 
two-thirds of the capital. Independently of this, there was to be 
a sinking fund for the redemption of capital to make the consoli- 
dated property permanent. 

From evidence given before the Royal Commission on Mining 
Royalties, Mr T. H. Elliott drew up a report in compliance with the 
instructions of the President of the Ikxird of Ti'ade, in which he 
distributed the whole product of the Coal Trade foi' the )’car 1889^ 
as follows : — 


Wages ... 
Royaltici. 
Other charges 
Profits ... 


55 per cent, 896, 250 

8 „ 4,494,000 

25 » 14,043.750 

12 „ 6,741,000 


, /:56,275,o6o 

He also gave figures supplied by seven colliery companies, showing 
the trade profits for the year to be ;^220,922 on an aggregate capital 
of £'2,986,086, or 7.40 per cent. 

In the Report of the Labour Commission (1893) it is stated that 
“in the coal trade of the United Kingdom there is embarked a 
capital of probably not less than £100,000.000 steriing, and if the 
average profits on mines assessed to income-tax over the period of 
ten years ending 1 890 were made in coal alone, they would not have 
paid 6 per cent gn the capital embarked on* that industry. . . . 
Several witnesses informed,, the Coal Committee of 1873 that the 
average profits made in the coal trade of this country over a lor^ 
period of years had not exceeded 2J 01^ 3 per oent” 
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Sir James joicey has estimated the amount of the capitt! 
invested in the collieries at £iiojooofl(x>, but it is v^ry diflkuit, if 
not impossible, to arrive at any salisfactorj' conclusion in respect of 
this. Taking his figures, houever, as being near the mark, and . 
calculating on the com[)utations slated ah- vc as being the correct 
divisioji of the total receipts, \vc arrive at a profit return which gives 
t>ut 4.7 j>jer‘ccnt. on tUc capital invested, and this without .allowing 
anything for the rcclemptinn nfcaiulal. 

. Three of«.the largest coal an?l iron companies in South Wales, 
witjj a total capitalisation of ncarj^v three and three-quarter millions, 
have paid, owr a term «*f t\v«.'nly x ears, average yearly dividends of 
i?l, 3.1, and 1.8 per cent.* 

The late Mr G. JJ, Bidder, O.C., in his article on “ The profits of 
4Joal Bit'^," in the Nineteenth Century for May 11894, stated (what will 
hardly Se denied) that “an annual return of 10 per cent, on the 
capital, to include l)otIi inlere>t and di'j)reciation or redemption of 
cajjital, is surely a very reasonable remuneration, ... No man 
would embark his moocy in colliery proj)crty unless he had a fair 
prosjject of obtaining at least this return for it.”* 

In the ) ear 1903 the Board of I'lade issued a return showing 
the quantity of c(tal pruducec' in the United Kingdom, its value, 
►the number of coal miners ami their average wages for the years 
1991 and i9o:!twith the estimated amounts expended on miners* 
wages, with the balance for otlicr exjxjnscs, and profits of coal* 
owners. I'hough these figures cannot, for reas(ms that it is 
needless to consider iji these i)agcs, be taken as strictly accurate 
for tile .separate coal miniiig districts, the probable errors arc much 
smaller for the United Kingdom as a whole. This return shows 
that for thcMeccnnial period 1892-1901 the average output of coal 
was 198,785,000^ tons, valued at ^^73, 052, 000 at pits’ mouth prices, 
or an everage value of 7s. 4.2od. per ton. The estimated numbear 
of workpeople employed in coal mining averaging 699,500, the. 
estimated number of tons of coal laised {>cr person employed fn 
coal mining being 284, and the computed average rate of weekly 
wages 28s. 3d., or, assuming fifty weeks’ full employment for each 
person employed, no allowance being made for disputes afifecthiSf 
employment and production, ;^49»382,ooo, leaving a compotied/ 
amount for expense^ other than wages and for coalowners' pro^taCI , 
;C23, 670^000! Sir James Joicey drew some deductions from dbe ,, 
* 

•* How the cost of ij^king tvnereased, and profits ^ redocti by . 

of the otttpm, if dearly shown in this article, c ^ 
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Board of Trade figures which had been issued in May 1901, 4(id 
^ his letter appeared in the Times of 22nd May 1901. He took the 
costs, other than wages, as amounting to is. 6d. per ton, though 
experts agree that this should be is. 9d. at least. Jt can be shown • 
that the total receipts may be divided up as follows • 

Wages 
Rents 

Materials, ilr. 

Profit 


I'.sfim.itnl at sl'I in jES., Ijy tlie Royal ConimisMon.luit those were below the avorace Tor three 
years otcr whit h these figures are t.rlcrn. • « 

The Futukk of Goaf Mrxixo as ax Investment and 

AN iNDrsTKV. ' 

The general tendency in the coal trade, as in most other great 
industries, seems to be (or Labour U, receive more and Capitariess. 
“Foreign economic writers arc already beginning to remark that 
one of the most striking of recent econt>mic phenomena in England 
is the check which api)ears to hfu'c been given to the growth of 
large fortunes, and tlie wider and more even dis^tribution of wealth 
which is taking placc.“ t 'i'his phenomenon is unmistakably appa-' 
rent in the coal trade, of which it may be said— as^ regards every 
district in the United Kingdom— that the spoils of the scientific 
triumphs of the century have gone to Labour rather than to Capital. 
“In ordinary times ” (to (juote a high authority, alike in the Coal^and 
the Iron tradesj) “practically the whole of the proceeds of manu- 
facturing operations tend more and more to go into the pocket of 
the worker, and very often for long-continued periods these proceeds 
have themselves to be supplemented out of that of the employer, 
who can only look for anything like an adequate return for his 
enterprise in those spurts in trade due to some exceptional temporary 
conditions, which apparently tend to become both fewer and further 
between in proportion to the development of the resources of the 
world and the ever-increasing resulting competitioij. It may be 
that at one time manufacturing concerns were carried on too 


s. d. 

4 ,7.01 per ton. 

0 6.50* „ 

1 1.50 „ 

o 6.64 

6 0.65 


* See “Colliery Manager’s Pocket Book” for 
t ** Social Evolution,” by Benjamin Kidd. • 

\ Mr (now Sir) Pavid Dale, ierhis Presidential Address (1895) to the Iron 
sa Steel Iiwtitfite. 
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'mimsMy for the benefit of the capitalist. It wou!d‘atmost 
‘ th^t' at the present day tlie pendulun) had swung to the bthei 
esctreme, ^d that the programme of .some of our advanced 
* reformers, that capital should be employed and works carried on 
solely for the^benefit of the workers, was practically estabiishipj 
itself as an accomplished fact.” 

^ Be^des competition between producers as capitalists, theft art 
influences at work among the manual workers tending in the samt; 
direction of iidvanccment in the* security of their position. As s 
recent writer says: “The diffusioji of knowledge, the improvement 
Of education, the growth of prudent habits among the masses of the 
people, and^ the opportunities which the m‘w methods of business 
offer for the safe investment of small capit.ds— all these forces aix 
^piling on the side of*tIic f)oorcr classes ns a whole relatively to the 
richer.”** It is quite possible, as the outcome of these development!! 
as affecting the f)roduction of coal, that future years may .sec the 
adoption by the coalowners of this ('ounlry <»f some such scheme 
of*coIIcctivc production as was [)ropf)si>d a \'ear or two ago by the 
late Sir George IClliot. In the words of Mr Kmcrson Bainbridgc, 
“The true principle which Inay, perhaps, .some day be evolved 
out of disaster and misfortune is the principle of co-operation— 
go-operation which •will yield to capital a reasonable return com- 
mensurate withi the risks and uncertainties of mining, and to the 
workman as large a proportion of the product of his industry as the 
condition of trade will afford.” t 

The diicf impression left 1 >)* an historical review of coal mining 
in tho United Kingdom is the enormous progress made during tlw 
last two or three generations in every resj)cct rare// the return made 
to capital. This is apparent when one reflects that such everyday 
features of colliery working at the present time as shaft cages ard 
guides, ^the safety-lamp, the steam locomotive, the trade in, coke, 
ventilating fans, wire roijes, mechanical haulage, mechanical screen- 
ing, the use of compressed air, and the application of electricity to 
signalling, lighting, and motive power, have all been introduced in 
the tourse of the last hundred years. The progres.s which has been 
irtiadc may be estimated to some extent by comparing the frontll- 
piece with Plate 11. (page 4 ), showing an average modem collusiy 
and one at the beginning of this century. There is hantty an 
alliance (sawe the simplest tools) or a machine in use 1^ a 

* "Elements of the Economics of Industry,” by Professor Alfied 

f Ttatu, Ttd. /mi, voL x., p. 419. 

# 
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m^em colliery which could have been made at the beginning o 
,the century; and even as regards old forms of tools there hw 

^d foTh' Hote''orthy changes as regards the matena 

used in th?ir production, as well as in the means of brUducinc 

'‘“'■“‘''''■‘J' •‘"‘i <:he»per cost. From 
rank nf'^ begmnings. ci«l mining has* risen to .the 

rank of. a well-ordered industry, in which njany of the' latest 
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tpONDJTIONS OF LABOUR JN COIJJF,RLE!i-^PA$T 
ANb PRESENT, ’ 

Former Conditictis of Labour. — I.abotir plays nrn exceedingly 
ifhportani in coal mining, as much as 6o lo 70 |)cr cent of the 
cost of “ getting ’i the coal l)cing rcprcscjited by workmen’s wages. 
That “the old men" were skilful and laborious workmen, who 
preyed their capacity in flcaling with pn.blems and difficulties un- 
known in the present conditif)ns of coal mining, is shown by .some 
of their work still to be seen in old mining districts. Many of the 
old watercourses— uptjn uhich, before the era of pumping engines, 
the existence of m%st collieries absolutely de|xmded— are monu- 
ments of careful >» ^(>nfie cases as much as 12 feet in 

deptli, partly in stone, and partly in coal, and not more than 30 
inches in width. Some of them are narrower than this, the width 
being insufficient to allow a man to turn round, and yet they show 
straight sides from top to bottom. In the deeper ones, a wooden 
scaffolding or floor used to be fixed ;it alx;ut half the depth, which 
served as a l^lf-way stage for removing the stone during the pro- 
gress of the cutting, and Jwbsequcntly as a fl( 3 or for persons waikiitg 
dong the “ level." * Both in these " water levels," and also in some 
jf the bords driven in the coal, a division for the air current was 
>ften provided by cutting in one side of the stone or coal a 
ibout a foot square by a foot deep— .sometimes called a “grip**— 
he front of which was covered by a wooden plank, so as to form a 
«parate passaga^ This was done before the days of bratdcuig^ 
^ater-ways were also sometimes cut in the coal by the side of a 
dace. In some old workings, in a 6-feet seam with a clay 
he middle, on^ of thef authors of this volume hajf seen a ; 
brmed in the coal above the band and ^sing at such a level 
Ilow water filled into it at the face to run away to tke hack of & r 
ilactf 

It li oeedtesSr perhaps, to remaik that^in the old^days 
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BS cheap, and the hours of labour long. Boys used to work from 
ixteen to eighteen hours a day, so that they literally never saw the- 
in from one week’s end to another, and they had an uncommdnly 
)ugh time of it when they were at work, especially the putters,* 
efore the days of metal rails. This is graphically described in the 
icy Tyneside vernacular by Thomas Wilson, in solne well-known 
erscs 

THE PITMAN’S PAY. 

But heavy puttin’s ftow forgetten, * 

Sic as we had i* former days, 

Ower holey thill *tind dyels a’ splettin’ t 
Trams now a’ run on itietal ways. 

This was the wark for trying mettle 
Here ivry tuil his level fand ; , 

Sic tussels nobbut pluck could settle, 

For nowse less could the racket stand. 

And had wor bits o’ yammerin' yeps 
That wowl about wor barrow-way 
To slave and drudge like langsyne cheps, 

They wadn’t worsel out a day. 

God bliss the man wi’ fteace and plenty, 

That furst invented metal plates ; I 
Draw out his years to five times twenty. 

Then slide him through the heevenly gates. 

For if the human frame te spare 
Frae toil and pain ayont conceivin’, 

Ha’e ought te de wi’ gettin* there, 

Aw think he mun gan strite te heeven. 

The hewers’ hours were shorter, being eight or ten. Within the 
memory of old pitmen of the present day, it was usual for a man 
hewing singly in a bord or wall to hew as long as he could get tubs 
to fill, and then to lay his place full of coals to be filled after his 
departure by the putter. Sometimes he would be joined "at 7 A.M. 
by his marrow (or partner) of the back shift, and the two would 
bew together till about 2 P.M., by which time the fore-shift man 
bad usually had enough of it, and went home. In pillar workings, 
where the coal can be got more easily, they worked shorter hours. 

Terms of Hiring.— The custom was to engage men once a 
ycBT for the whole year, under certain conditions specified in a 

* The napiral floor of the seam over which the trams were dragge<* 

\ Deals split by constant wear. 

X Metal plated were introduced underground Lbout 1803. 

1 K 
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written document, which was legally binding. The “ binding day * 
4s^ to be an important event. Subjoined is a copy of a Pitman^i 
i^^rly Bond, dated 3rd October 1706, for which the authors ait ^ 
ndebt^d fo Mr John Robinson, of Newcastle-on-Tyne. It does not 

)€ar signs of legal or literary draughtmanship : — 

• • 

“An? Agreement mac^e between Sir Francis liljtke of Ford Castle, Knighti 
, Thomas Wear, Wflliam Gardiner, George Williamson, Robert Head, John 
Ponmant, Alexander Hunter, and James Anderson, all hughers at Gaderick 
Colliery. Foup.of the said seven have* agreed to work the Stoney Coale, and 
they are to drive her no wider than ye colliery will beare, and as to the Dip 
•RooA, they agree to condy it very stronyly as they go on. And it is agreed 
between all ye said Parties that the said Collyers are to have three bowls out of 
alTthey work‘be they great or small, and yc fourth bowle cither great or small, 
is to be for ye use of the^aid Sir Francis Blake, and the said Sir Francis is to 
])^ve his said fourth bowle daily, and is to be put into ye Banksman’s hands for 
Sir Francis’ use, and ye said hughers do hereby covenant that they will work 
five full days in said colliery every week till Easter next, or untill Sir Francis 
gets on the Main Colliery. And ye said hughers are to pay unto Sir Francis 
foi^the use of his Mills three Corfs of small Coles as long as this Agreement 
continues, and each man to pay one bowle of coals weekly unto Thomas Stuart 
and ye other three hughers are to work at the Drift until it is finished according 
to a former agreement. In witness whereof we and each of us, in the penalty 
^ of Twenty Pounds every one for ye true performance of said agreement have 
hereunto set our hund^this 3rd day of October 170O. 

his his 

, Thomas*X We.\r William X Gardiner 

mark. mark. &c. &C. 

Witness F. R. Blake.” 

TJe bowl, which originally was probably a measure containing 
as much coal as a man could conveniently carry, has come down to 
the present day in connection with tentale rents. The rents pay* 
able to lessors of coal •royalties were fixed until recently at so 
much per ten of coals of so many “bolls,” usually 418 or 440 bolls 
— I bolT=2.23,?t cwt. A rent per ton is now more usual. ITiree 
examples of yearly bonds are inserted in the Appendix. 

The system of yearly bindings received its death-blow from the 
great strike of 1844, but it was still carried on in a modified fomi 
at some collieries until recently. 

, At the binding, each man and boy was paid a certain sum. A ' 
yearly bond of 1763— engaging 1 10 hewers and fifty-five driva* ^ 
collieries in \yest Durham, worked by Lady Windsor and Aldi^i. 
man John Simpson— shows that the binding money was dd. dMi : 

In a letter from John Buddie, addressed to KSchard Clajri^ ' '^ 
EsmJ., of Newcastle-on-Tynoi dated jrd October 
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• • 

him of the conditions of binding agreed upon at a meeting of coal- 
owners, it is stated that the binding money was to be “ for a hewer 
being a householder, on the Tyne, 5s. ; on the Wear, los. 6d, I?or 
a hewer being a single man, on the Tyne, 8s. ; on the Wear, 13s. ^d. 
Driver on the Tyne, 3s. ; on the W^ear, 5s. 6d. A tram [there weKe 
two putters to each tram], on the Tyne, i6s. ; onithe Wear, 

IS. . ... The drivers on the Tyne to work, fourteen hours'to the 
shift or day’s work in single-sliift pits, unless the coals caii be filled 
and put out in a shorter time.’’* • * , ^ 

The highest binding money ever paid was probably in 1804, 
when “from twelve to fourteen gumeasjjer man was given upoif the 
Tyne, and eighlc'en guineas upon the. W’ear ; and progressive 
exorbitant bounties were paid to putters, drivers, and irregular 
workmen. Drink was lavished in the utmost*profusion, and everj^ 
sort of extravagance perpetrated.”]* This was due to an oxtraordi- 
nary increase in the demand for coals which had tjllvcn place during 
the year, and to the fear of not being able to procure a sufficient 
number of men, owing no doubt to tli! Continental war then 
vailing. 

At the present time, the term of*hiiing on which miners are 
engaged to work at collieries in Durham and Northumberland i.'- 
from fortnight to fortnight. The terms and* conditions u.suallj' 
adopted are such as are set out in the three exami^les given in the 
Appendix (pp. 292-3CX)', which are forms of the contract of hiring 
under which workmen are eng.iged in collieries now at work. 


Former Rates of Wages. — The rate of hewers’ wages prevail- 
ing at the beginning of the last century is illustrated by the 
following literal coj)y of a wage bill (1707) of Gaderick colliery, ir 
Northumberland (already referred to at page 33 J) : — 


All. Hunter, 4 clays, Great Cole li, Small 38.5, Waclges 
Jo. Ponniant, 4 days, Great Cole 1 J, Small 38.^, Wadges 
Thomas Weir, 4 da\s, Great Cole 1, Small 39, Wadges 
Will. Gordon, 4 days, Great Cole 1, Small 39, Wadges 
Jas. Anderson, 4 days. Great Cole i, Small 39, Wadges 
Robert Hood, 4 days, Great Cole i, Small 39, Wadges 


G.vthekick,*i8/// OMr 1707. 
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♦ Transaiiiotis the Derwent Vale Naturalist^ Field Clnb^ vol. ii., p. 22. 
Paper by Mr James F. Robinson, t Dunn on “ The Coal Trade,” p. 28. 

J For this* interesting document the authors are indebted to Mr John 
Robinson, oJNewcastl^-on-Tyne. 
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For putting 240 boles at sd. per score 

* 00 05 A 

For banking 

00 04 : 

George Wilkinson 

00 04 00 * 

, Otlier Men’s Wadges 

00 02 00 


‘ 00 15 00 ' 

For setting a scaffold 

00 02 00 


00 17 00 

About 1708, it was “most usjial to 

agree with your Hewers of 


Coals or MiiVrs, the Score of Corves, by chance for ten pence or 
twe4^’e pence for each score, acc^flin<^ to the tenderness or hard- 
ness of the coal, or accoiclin^ to what the Mine will afford, and not 
b)7 the Day or Shift VVorlC*, for it is common to ^nve about twelve 
pence or fourteen pcjjco for each Shift, when |x?rhaps you will not 
have above thirteen or fifteen corves a man per shift ; so that it is 
clearly best to ajjrcc by the score, and then gooil Hand, good Hire, 
as we sky, and you pay for no more than you have wrought, or 
cojnes out of the Pit.” Phis we learn from that ciuaint old pamphlet 
“ The Com pleat Collier.”* 

The corf (see B, Fig. 3, Pjate III.) was a basket made of young 
hazel rods, varying in size, holding from 8 to 24 pecks of coal--thrt 
» is, from 2^ cw't. to 7 cwt., a peck being .30 cwt. The corf was fitted 
•With an iron bow.l^y which it was attached to the winding rope 
and drawn up fhe shaft, and (according to the authority just quoted) 
was “ subject to Clash and Peat against the Shaft sides, and so beats 
down your Corfe dayly, that if your Corves be not dayly beat up, 
and mended, you may lose more than one Inch dayly, which would 
bring your measure or Corfe, of fourteen or fifteen Pecks, down to 
nine or ten Pecks, and so lose you a third of your measure, and 
cost of Wolfing or Hewing.” The coiwer, a man who kept the 
corves in repair, was a regular and important institution before the 

days oficoal tubs. ,1 

As to putters’ wages at the same period, wc learn as follows 
from “The Complcat Collier”: “liusidcs these Miners, caW : 
Hewers, thdre is another .sort of Labourers which are call^. 
Barrow-Men or Coal Putters, the.se Persons take the hewed Coals 
from the Hewers, as they work them, or as fast as they can, 
fiilling the Corves with these wrought Coals, put or pull away 
full Corves of Coals, which are set upon a Sledge of Wood, ^ 
hauled all along the Barrow-way to the Pit Shaft by two or 


* London : « PrintwWbr G. Cbnycrs at the Ring in 
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Persons, one ’before, and the other behind the Corfe. . . . The 
Wa^es for the Barrow-men is usually about twenty pence or two and 
twenty pence a day for each Tram (that is to say) for putting’*.so 
, many loaden Corves, as are carried on one Sledge, or Tram 'in one 
day to the Pit Shaft/' , 

In those early days_ the hewer did not fill his cdhls. This .was 
done by.the putter or barrow-man, and as recently as thjrty fo forty 
years ago it was usual, as already mentioned, for a hewer at the end 
of his shift to lay his “ place ” ftill of coals, 'and tl^n go home, 
leaving them for the putter to fill. 

From the same source we learn th^t sinkers’ wages at this fime* 
were about I2d. or I4d. per day. 

In 1752, at a colliery on Cockficld Fell, near Barnard Castle, 
County Durham, mechanics and masons were^etting is. 4d. a day, 
and sinkers, shifters, and labourers is. a day.* e 

A wage bill of Byermoor colliery, in West Durtiam, for the fort- 
night ended 28th February 1770, .shows that eighteen hewers and 
eight putters were employed ; that the hewers were paid at the rate 
of IS. per score of corves (12 peck corf) = 3.3d. per ton ; and the 
putters pd. per score, or 2id. a ton. The average earnings of the 
hewers were is. a shift, and of the putters is. Sjd. The pit worked 
nine days during the fortnight, and drew 162 score 5 corves = 584 
tons of coals. , 

In April 1752 a wage bill for repairs done to a waggon-<vay 
from Pontop to Derwent Haugh, a distance of U miles, shows that 
wrights were paid is. 4d. to i.s. 8d. a day, and labourers lod. a day ; 
and that the price for the hire of a cart and horse was 2s *6d a 
day.* 

At the same ])eriod, an engincman’s wage appears, from the 
document cited below, t to have been 8s. pt^ week 

• 

i8/>^ October 1760. 

Agreed with Thomas Logan to work as Engineman in the New Winning 
for one year to come from the date hereof, and to be paid for the same Eight 
Shillings per Week. The said Thomas Logan is to attend the Engine by 
night or day as occasion offers. 

I agree to perform the above agreement. Xhomas Logan. 

Witnesses ^ mL - L , Dobson, Luke Curry, Alex. Manchester 
Joseph W^heatley. ’ 


♦ 'D^sacH(msj>/the Vale of ^Derwent Naturalists Field Club. Papers bv 
James F. Robinson. ^ 

t See^“'Rje Delav^ Papere,” by John Rot5inson. • 
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A blacksmith got 7s. fid a week : — 

* ‘ ^ Seaton Sluice, sM ’ 

Agreed .with George Allen, Blacksmith, for one year,- to cotnnuiRQi ' 

pAfrchty^rst day of March 1763 at Seven Shillings and Sixpence per IweHt. - ; 

• From an “Estimate of the Charge of Working Tahfidd 
^ollier^, County Durham," dated 9th October 1771 (see page iSj— 

► collihry which Mjas*“won" in 1768— we find that the. hewif^ 
)rice in the Hard Coal seam was 5d. a ton; that the putting 
►rice averaged 3.1 2d. per ton; ^nd that the co.st of working— 
iclgding all underground and ^rfacc labour, timber, and other 
materials, and also agency— ivas is. 5d. a ton. The cost of working 
h« Hutton seam at the*same colliery, including the same items, 
i^as I i.66d. per ton in the whole, and i i. 25 d. per ton in the pillars; 
[le hewing price in ^he whole being 23d. a ton, and in the broken 
.94d. per ton. 

A pay bill %{ the Moor Machine pit, Pontop Pike colliery, 
"ounty Durham, for the fortnight ended 4th December 1786, shows 
hat the pit worked ten days, and raised 207 scores of corves of coal ; 
hat thirty hewers were employed ; and that the average wage per 
lewer per day was is. pd. Vet these were considered high wages 
,t that time, for William Hutchinson, in his “ History of Durham,” 
►ublished in 1787, tvhen writing of the pitmen living in the neigh- 
►ourhood of Whickham, stated that they “ earn great wages, which 
ecompense every other evil." 

The following is a verbatim et literatim copy of an old statement 
>f wages, which has been kindly placed in the authors’ hands by Mr 
ohil Robinson 


Sr and plese your oner, there is the ful of six mens work Each 
nans 36 Bowls p. day whicl; makes 216 Bowls att 2d p . . is ... j^I 16 O 
Sr and pleas your oner there is the ful Account of all the Ex- 


)ence8 ibis Pay 

£ i-d. 

jse you in for* To six mans Days att is. 8d. pr 

10 0 

Janks Day 

... 1 % 

Do. Tuging one Day 

... > 4 

Jin Driveing „ Day 

0 i 

To three men att the water cours att i8d. p. ... 

... 4 

To tow men att fhe stone Dreft att is. 8d. pr 

... % 4 

To Candels used att the tow Drefts 

... 0 M 

fo Coals over the heap this Pay 56 Bowls at 2 p 


To putting tei^score & 16 Bowls att 5]^. pr 

... ^ -4 1 

t 

■ T»?l 


♦ “ Lets yo« in for”*-that is, “ There is dui from 
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To Mr Robinson belongs the credit of having discovered and 
brought to light the interesting Delaval Papers. The document here 
•quoted is endorsed on the back in the handwriting of Sir John 
Hussey Delaval, who was elevated to the peerage in 1786; • 

In 1740 hewers’ wages were from is. 6d. to is. lod. a day, ai\ji 
they remained at about this rate up to the last ten years of that 
century, when there wal? a great rise in the cqst of all labour'iowing 
to the wars in which England was then engaged, and to the conse- 
quent demand for men. According to one authority,* in 1799 
“ the wages of pitmen had increased 50 per cent, within ten years 
and in 1813 "wages for hewin} had advanced during the •last 
twelve years from 2s. 3d. to 3‘’- 4d- a clay.” In other mining dis- 
tricts the incrca.se was apparently much the same as irf Northum- 
berland and Durham, Thus in West Cumberhnd, in i 675 > hewers 
were getting SAd. a day; in 1709 they were getting lod. per day* 
and other workmen as follows Trailers (putters), £d. ; brakesmen, 
8d. ; winders, 8d. ; and corvers, is. At the same date, the cost ol 
bringing coal to the surface at one of the Whitehaven pits w«s 
about I id. a ton. In 1737 the cost fo.b. at Whitehaven was is. 7jd, 
a ton. In 1781 hewing \\as co.sting ^d., and trailing 5jd. a ton; 
and by 1838 it had more than doubled, being 2s. pd. to 3s. 3d. a 
ton for hewing and trailing.! , 

In 1826 the Pitmen’s Union was founded in the, Newcastle-on ■ 
Tyne district for the procuring of higher wages, and in 1831 there 
was a general strike which resulted in “a very considerable advance 
of wages.” This success led to another strike, with the same object 
in view, in the following year, but the result was that the ovyiers 
were led to bring men from all parts of the country. In the* end a 
surplus of labour ensued, and a fall alike in prices aijd in wages 
occurred. 

Wages in 1833 «ind in 1905* — 1 he ordinary wages paid at 
collieries in the neighbourhood of the river Tyne in 1833 are given 
below, with the corresponding wages paid in 1905 : — 


* Dunn on “ The Coal Trade.” 

^ Trtins. N. E Imt vol xxxiv., “ History of Mining in Cumberland and 
North Lancashire, by J. D. Kendall ; also Tntns. Fed. Inst. M. vol. vii., 
Historical Sketch ofthe Whitehaven Collieries ” hv r w 
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^Fore- 

Overman 


Back- 

•Overman 

Deputies 

Rolleyway- 

men. 


Hewing 


Drivers . . 
Furnacemcn 


Horie- 
keepers 
Shifters . . 

Brakesmen 

Heapkeeper 


Wages in 1833. 


*4/ a week wth privilege of 
finding oil -and candles 
for deputies, cranemen, 
drivers. &c., at lid. a. 
day, nrlH i^d. per score for 
finding grease for rollers. 


Durham 1905 (July). 


3/ a day. ^ 

a/io a (lay, finding their own 
candles. 


a/10 a score ; when employcil 
bjfctUe shift, 3/10 a shift. 


a day. 

14/ a week, h?wlng .and pul 
ting the co.»l rtsiuired. 

14/ a week. 

?/4 to a/to a day. 

1 8/ a week. 

2/8 a day. 

1/4 to 3/6 a day, « 


About the same as in Nor- 
thumberland. 


About the same as in Nor- 
thumberland. 

4/8J a shift of ^\ hours, basis 
rate.* • 

D.!!.-!!, loj hours, 3/5} per 
shift, li^sis rate; piece, 
loi hours, 4/3 per shift, 
•basis rate. 

4/3 per shift, basis rate. 


NORTHUMnRLANb, 


54/* week. 


46/ a week. 


Whole and backbye, 4/^ 
llrokcn and L. wall, 4/3, 
I.ong hours,! 3/7. 
t hours,! 3/5. 


U per shift of to hours, 
basis rate, 

16/6 per week and work 8 
hours i>er shift, basis rate, 
cosil brought to them. 

16/9 per week, including 
percentage. 

3/oi per shift of 8 hours, 
^asis rale. 

T 


2/10 per shift of loi hour.s, ' 
basis rate. | 


Steam coal, t .short hours, J la 

H 

Steam coal, long hours, 3/3 , 1 ». 

Soft coal, short hours, 4/7i./ (h 

Soft coal, long hours, 5/. ' 

Same as in Durham. 

18/10.53 per week, ha.s« rate, 
coal bi ought to them. 

18/1052 per week, basis rate. 

3/1 per shift of 8 hours, basis 
rate. 

T 

T 

Short hours,! 2/9) ; long hours, 
t/ii}, liaas rate. 


By “ Basis Rate " is meant .standard wage, for instance, the percentage of w.ages above standards 
at the time of writing (nth July 1905) is, in the various districts, .i,s follows Northumberland, 15 per 
cent. ; Durham, 37J per cent, j Federated Area, 40 per cent. ; .South Wales and Monmouthshire, 33} per 
cent. ; Scotland, 37J per cent. Therefore, in the case of Northumberland and Durham, 15 and 37J per 
cent, migit be added to the respective basis wages given above in order to have the current county rate. 

♦ A long hour pit is one that draws coals for eleven hours, a short one for ten hours. 

t The great bulk of the coal worked in Northumberland is steam coal, which (etches a higher price 
and is also harder toAew than most of the c<al in Durham. 

• 

Perhaps id. a shift ought to be added to the wages of hewers and 
putters fn 1833, in consideration of the “ binding money,” which was 
paid once a year (see page 33). 

According to a Parliamentary Blue-Book issued in January 
1888, the wages of pitmen in 1834 were 15s. to 20s. a week, with 
free house and firing. 

Proportion of Classes of Underground Labour.—As regardi,^^ 
the relative proportion of hewers (actual coal getters) lei othti^S 
classes of underground labour — known |s off-hana 
it seems to have been much the same during the laft 
present From a p^r intthe authors’ posseision^lMi^^ii^^SI 



TBSSATtM Copy of an Account of the Number of Workmen at Stanley and Kiphill Colliery, 


40 


COLLIERY .WORKING AND MANAGEMENT. 


% 


*0 j) 

ll 

C/)c /2 




..'i. c 
c ^ u , 

6 w 


C CNi 
4J C C 
ftf 

000 


•- tJ - Qj 

0 ! O -O 
O « ? w C 

% 


i 

'i 

I 

ft N •-< ; 

05 


E N N N : I 

> • * ' 

o # 


« g M M « *: 


I 2 '^I'S I 


■S| 


m’V 

0 c 

3 
? 0 

u 

: 0 0 

0 

Under- 

. 

JO 



incOvO 

1 t; 

1 u 0 

c 0 

>. c 
0 ;-^ 

w 


1 sO 

c E'S 

at/a 

vO 00 0 




C <c 

■p » f< 

^a 

*« CO fC 


; : : 



V6 1 

• «’a 

• § ha 

sl ' 

0 1 

.I'S 

HI 1 



.9*- 

v<a 

VO 1 

OX) 

V.S 

VO 1 

.9 M 

0 I 

(S I 

l| 

• 

!3 w 
.2x: 
be*^ 

t% 1 

bi'o 

M 1 

h. 


>D CO Tj- ri 

.MMCt 


*> ON 0 t 
? « W f 

V 

a 


CO I CO I 


InS '^IRI 


I >2 



a 

c/: 

0 

1 


5 " 

'o rt 

II 

^.2 1 

§11 

V-Ti 4 

5 cf 

Hi 

h^. 

n 


9.5 V 




Is 

IT 


I"- 


Ut»cU 


-.gcg 

|S| 




; Employed at, and Days Worked per Week in, the Coal Mines of the United Kingdom 

OVER A Period of Five Years, 1899-1903 inclusive.* 

(><.>— -Number op Persons Employed at Mines under the Coal Mines Regulation Act (including persons employed 
in and about Coal, Fireclay, Stratified Ironstone, and Shale Mines). 



United Kingdom. (Board of Trade, 1902-1904.) 
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Account of the Number ot Workmen at Stanley and Kiphill 
.Colliery, 25th October 1769” (see page 40), we learn that out of a 
total of 157 employed underground, 70 were hewers, and the 
iPutput from four pits was 61 score a day. The size of the corf is 
nqt stated. By laying off one pit, and getting the same output 
fron\ three pit.^, it is estimated that they would save 9 hewers, i8 
lads, 7 4 jrivers, and 4 overmen, or 38 hands underground. With 
the four pits workinjJ, the pro])ortion of hewers was therefore 44 per 
cent of the total underground hands, and after the proposed change 
it would be 5 1 per cent. At the present day, the proportion (accord- 
ing ft) a Parliamentary Rcti^rn issued in July 1890) is about 50 
per-cent in Northumberland and Durham (see page 98). 

^ Past and Preseift Wages Compared. — It seems, therefore, 
that the hewers formed, then as now, roughly about one-half of the 
number of worknfen employed underground, and their wages were 
at the beginning of the eighteenth century is. to is. ,2d. a shift. 
Oite hundred years later they had doubled, being at the beginning 
of the present century 2s. 3d. to 2s. 6d. for a shift of eight to twelve 
hours; and now (near the enctof the century) they arc from 5s. to 
6s. for a shift of six to seven hours, whilst, moreover, one pound 
sterling will now purchase more than it would at any previous 
period of the cetitury. The privileges of free house and free coals 
remain the same in the district referred to, the money value of 
which at the present time can hardly be stated at less than ten 
guineas a year, *or pd. a working day. Calculating it per hour 
worked, it may be reckoned that the hewers' money wage, without 
allowing for the increased purchasing powc‘r of money, has been 
trebled during the present century. 

A hewer working ftdl //;;/r--say 270 shifts in the year (see 
Table opposite)— ^vill earn iji at the present (July 1905) average 
rate of earnings in Co. Durham. Assuming that he has two sons 
working, a not unusual circumstance, one (say a pony putter) about 
17 years old, and another (a driver) aged 14, the former will 
receive about £4$ in the year, and the latter ;^i8, making the 
yearly income ef the family about ;Ci35* with a free house and 
iCoals. These are average earnings. Under favourable circurUf 
stances, a pony putter will put 6 or 7 score of tubs in his 
and earn as much as an average hewer ; and spme hewers ,witt 
make 7s. to 8s. a shift. From the hewers’ wages are deduct<;|dx 
each fortnightly pay certain sums in payment for b^eflts 

nc “ • 
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Medical attendance 

... 6 d.to 9 d 

Permanent relief fund 

... Sd 

Water supply 

... 6 d.* 

Fire coal leading 

... 6 d. 

Pick sharping 

.... 3d. 

Total 

2S. ^ 


and also fines for “laid-out” tubs, if he has’filled up stone tind dirt 
with the coal. ^ 

With regard to most other classes of underground labour,, the 
increase in pay has hardly beentso great, but the wages are now on 
an average at least 50 per cent, higher than they were sixty years 
ago, and the hours worked daily quite 20 per cent. less. 

Increased Purchasing Power of Wiges. — A few remarks 
may here be interpolated as to the increased purchasing power of 
money, with its consequent effect of enhancing tfte money value of 
the wages of the labouring classes, which has taken place during the 
present century — points upon which all authorities agree. *Mr 
Augustus Sauerbeck, in the instructive papers read by him before 
the Royal Statistical Society in i88(?and 1893 (vols. xlix. and Ivi.), 
shows that there was a gradual decline in prices of commodities 
generally, from the early part of the century to the period of th^ 
great gold discoveries in California and Australia i^out the middle 
of the century. An increase then took place, culminating afbout 
the year 1873 ; ^^d since tlien the fall has been extraordinary, 
prices now being on the whole lower than they have been at any 
previous period of the century. This is due, as pointed qiit by 
Mr Sauerbeck, to a variety of causes, the principal of which are 
(i.) alterations in currencies, the demonetisation of ^silver, and an 
insufficient supply of gold relatively to the enormous increase in 
production ; (ii.) cheapening of transport ; (iii.)* reduction in cost 
of production, by improved appliances and the development of new 
sources of supply. 

Professor Marshall, in his “ Economics of Industry,” states that 
the additions to the real ])urchasing power of the wages of. the 
working classes in this country have been very great, and 
constantly increasing, during the present century, owing to th^ 
improvement of the means and the arts of transport, aided by the 
idoption of the^ policy of free trade in the middle pf the century, 

^ This vari^at different collieries, being in some cases 3 d. a fortnight, and 
iOmetimes^O ^ductjpn at all is made for w^er suppj^. • 
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a!id the subsequent development of large areas of land in Atnerica 
especially suited for growing grain and meat. 

,*In modern England (as was recently remarked in the Ntwixtsik 
Daily Chronicle) the “ standard of living has been continually rising 
fo5 a long time ; and the average wages of the working classes, 
owing to the absolute increase of the money remuneration received, 
and to* the great fall jn prices, command twice as much of the 
necessaries of life a^did the wages of the working man two genera- 
tions ago,” Or, in t)thcr words, as expressed by another writer 
(Mr P.' D. ke'ilny), “a given amount of wages, as expressed in X. </., 
receTved by a labourer to-d«y, can secure to that labourer at least 
25 j)er cent, more of decency, comfort, or anything else, than it 
would havd done thirty years ago.” In a paper by Mr A. L. 
Bowtey, on “Changes in Average Wages (Nominal and Real) in 
tfie Unit'd Kingdom between i860 and 1891,” recently read before 
the Royal Statistical Society, the general conclusion was reached, 
that allowing for the increased purchasing power of money, the 
average Wages in the chief industries of the country have doubled 
since i860. 

The increase in the purdiasing power of gold during the last 
thirty years is well .shown by the alteration in its value in exchange 
^with such commcyi commodities as hmglish wheat and iron. 
123.27 grains pf standard gold would exchange for 171 lbs. of 
English wheat at the average price during the fXiriod 1867-77, and 
for 394 lbs. in 1893. While, taking iron, 123.27 grains of gold 
would exchange for 272 lbs. of iron at the average price during the 
period 1867-77, and for 448 lbs. in 1893.* 

These remarkable changes in value were referred to by Sir 
^David Dale.in his recent address (1895) as President of the Iron 
and Steel Institute, when he said that “for every sovereign 
expended, the world can now get more than four times the length 
of rails* and more than twice the quantity of wheat, that it could a 
little over twenty years ago.” 

Present Conditions of Labour in Collieries.— The bulk d 
the labour employed in coal mines is now better remunerated 
that employed in most other great industri es, and although RUKth 

♦ These fig;ures are taken from a Table construci 
an^ published in the Manchester Guardian of loth July 
by Professor J. Shield Nicholson in an articlewn “ The 
tion of the Precious Metals on Industry and Trade,* 

C^oUrative WholesalfiSocietie^ Annual for 1895. 


led by Mr J. W. 

1894. They were qwetoj 
Influence of the 
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of the work- is hard, it is not usually unhealthy or unpleasant to 
strong men. By the aid of science and engineering skill conditions 
naturally adverse and dangerous have been much ameliprated, ^nd 
these improvements and safeguards are enforced by stringent 
legislation. * • 

• As a class, the mining population are inclined* to err on. the 
side of extravagance rather than of parsimopy, but in most colliery 
villages 'there are at least a few men who ^lave saved money, 
and invested it in hnuse pr()j>eiity, or with local^ co-operative 
society, or in some cases in shares in joint-stock companies. The 
local co-operative stores in sucl* \ 'llagcs have undoubtedly flone 
much to encourage and promote thrift; the buildings in whjch 
their operations are carried on arc frcqucnlly the mosf prominent 
architectural feature of the neighbourhood ; aftd they are under the 
:ontrol of the miners theinselves. • 

It is not easy to obtain reli.iblc figures, slupwing the actual 
expenditure of an average family employed in coal mining. Accord- 
ing to a Report of the Commishioners of Labour of the United 
States, 1890, the expenditure for a year of a coal miner in Great 
Britain on all objects— f(K)d, clothings house, furniture, recreation. 
Sic., with a family consisting (besides himself) of a u ife and three 
:hildren ranging in age from three to nine years— amounts to 
5s. I id., as compared with an income of ^^99. ^qs. 4 d., leaving 
him a surplus of i\ 2 . 8s. 5d. The details given b)' the Commis- 
sioners appear in the following abstract from the Journal of the 
Royal Statistical Society, vol. Ivi. (Paper on “Workmen’s Budgets,” 
by Henry Higgs):— , 

Income and Expenditure for a Year of a Coal Miner in Great 
Britain.— liiruwiNous CpAL, 

{Extracted from Sixth Report of the Commissioners of Labour of the 
United States, * 

Husband, 33; wife, 33; first child, boy, 9; second, girl, 5; third, boy, 3— 
Total, 5. Income, husband, $478.64 = ^99. 14s. 4d. 

Expenditure for food— 


Hog products ... 



$25*30 

Meat 



75.92 

Eggs 



12.65 

Lard 

... 26 lbs. 

3.16 

Batter r 

78 „ 

18.98 

Tea .%. 

26 „ 

12.65 

Sti^ ...* / 

104 „ 

4.22 

MMassee? f ... e 

P.. ...• 

1.58 
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l^otatoes . ^ ' 


. I^otatoes 
Milk ... 

Hour and meal 
Rice 

Vegetables 
^Food'not specified* 


Expenditure .other than for food- 
Rent (3 rooms) ... .... 

fuel (coal) , ... *... 

Lighting (oil)’ 

Cftthing husband 

n wife 

' „ children 

Furniture and utensils 
^Insurance life ... 
Organisations— labour 
„ other ... 

Charity 

Jlooks and newpupers ... 

Amusements 

Into.xicating liquors ... 

Tobacco 

Sickness and death ... 


Expenditure for — 

Rent 

Food 

All other purposes 


* Total for year 


)ollar ~ ^s. 2d. 


Income 
Surplus • ... j^i2 


£^7 5 n 
99 <4 4 


l&tt. 

16.87 

3942 

1.22 

2.43 

41.86 * 

^364.37 « .^55 I 6 


^154.65 

^4ao6 

264.37 

n 4>59 

f 4 19.02 
478.64 

$59.62 


In pit villages in the Northumberland and Durham district, 
he expenditure at co-operative stores, where most of the supplier 
f food and clothing are bought, runs from i8s. to 24s. per family 
>er week. Uniparried hewers in the county of Durham, where , 
nly married hewers are entitled to free houses, pay from I 2 S. to 
5s. a week for board and lodging. 

In 1852-5 3,^ when the cost of living was higher than it is now^ «■ 5 
lan, still living, was occupying the position of bat:k-overmao ei 
age of 22s. a week, with free house and firing. His#cld^ 

as Working ns a. ** waiter ” ( oJ/*binrT ofnnoc riiif 



46 COLLIERY WORKING AND MANAGEMENT, ^ 

jf • 

coals), and was earning 5s. 9d. a fortnight = 2s. lojd. a week. The 
receipts, amounting to £\. lod. a week, represented the entire 
income of the. family ; and upon this the man supported a -wife, 
six children, and himself-— eight souls — without getting, into debt,^. 
Much, no doubt, depends upon the wife. 

• To take another instance of a man who has worked as a black- 
smith for over fifty years at a Durham colliery. Shortly *aftcr his 
marriage in 1845 celebrated his golden weeding in I895), he and 
his wife determined to lay by a certain sum el/ery pay. This they 
have done regularly ever since, the sum .saved amoilnting to a 
fortnight on the average. Thcy^iow possess capital to the exttnt of 
nearly £2fyoo, and they have brought*up nine children, all of whom 
arc doing well. h"or many years the wife used to take the m6ney 
every month to a savings bank in the neighbouring town, walking a 
distance of about seven miles on each occasion. • 

It cannot be denied that, in too many cases„a large portion of 
the wages is spent at the public-hou.se, and in sports and gambling. 
A popular public-house in an average colliery district will take fsom 
;C50 to ;^I00 ovcr the “pay week end.” The authors do not wish, 
however, to convey the impression tljat most miners arc drunkards 
or gamblers, for tliis is not the case. As in jill large classes of men, 
the individuals differ much in character, ta.stcs, and disposition — 
from the man v'ho reads and takes an intelligent and active interelt 
in all that tends towards .social and intellectual development, to the 
man whose main idea of enjoyment is a “good boose” in a public- 
house, or who finds his chief recreation in risking his money on 
some sporting event. 

As regards house accommodation, miners, on the whole, are 
well housed, although there arc a good many exceptions to this 
rule, especially in the older districts, whey-e the houses were built 
many years ago. The new District and Parish Councils are already 
exercising a beneficial influence in this direction. The provision 
made for individuals may be learnt from statistics gathered in a 
large colliery district, from which it appears that 5,291 persons are 
living in 946 houses belonging to colliery owners. This gives an 
average of 5,59 persons living in each house. Aljout 32 per oent 
of the total number are working at the collieries, so that the pro- 
portion of workers per house is barely two. 44 per cent, of the 
houses contain two rooms, 30 per cent three roonjs, and 26 per 
cent four or mo *e rooms. 

Benefit <uid provident societies, such as the Ancient Order of 
Forfeter%anf thc,Independent Orde^of Oddfellows, are well«up- 
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aortcd by the miners, and there, are also local societies of a shntbiif 
^mcter, snch as the Northumberland and Durham Miners* - 
nt nent Relief Fund, an excellent institution, with a membersl}i{x 
d>out .r2.i’ooo, and a total annual income of over ;^ioo,OQa- The 
payment of a miner to this fund is at present 8d. a fortnight for a fbll ‘ 
[itember. Thg Trades Unions also make their claim on the miner's 
arftings of about 6d. to icxl. a fortnight* Notwithstanding the 
iinthrifty. habits of yiahy miners, and the demands on the* earnings 
3 f the class from th| quarters just indicated, money is saved by an 
ippreciable number. 

dDne thousand pounds during flic year is not an unusual amount 
to be deposited in a Post-Office Sav ings Bank in a colliery di.stric^ 
comprising, some six hundred or seven hundred families living by 
fining. ^ 

* The coal miner, with his very capable representatives in Parlia- 
ment and elscvvjierc — men who have themselves risen from the 
ranks of working miners—is an important factor in that evolution of 
democracy, and new adjustment of industrial and social conditions, 
which is perhaps the most prominent feature of our day. The great 
change for the better in nejgly all the conditions of life amongst' 
working miners— which has been .secured, partly by their own 
exertions, but in greater measure as a result of the general raising 
•of the standard of obligation to the manual worker— and which 
presents a striking contnist, not only to the state of things prevail- 
ing say a century ago, but to what prevailed within a period 
covering the working life of many miners now at work, will have 
been largely illustrated in the particulars given in this chapter, . , 
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THE PRACTICAI. MANAGEMENT Of' A COLLIERY. 

VVlIAT manner of man ou^ht a collier/mana'^er to be ? It is n 
easy to answer this tiuestion in the form of a neat definition, 
an admirable iiddiess j^ivcii by the late Sy* Geori^e Elliot 
President of the North of England Minin<^^ Institiite'"in 1868, 
said : » I have seen it asked, What is it to be a gentleman ? ‘is it 
be honest, to be gentle, to be generous, to be brave, to be wise, & 
&c.? In some such spirit would I like the question to be aske 
What is it to be a mining engineer? Is it to become reverent 
acquainted with the secrets of natur^- ? Is it to show coura^ 
wisdom, and tact in dealing with grave scientific problems, and*^ 
the discharge of the delicate duties pertaining to all called upon 
be leaders of men ? ... Let us then, gentle*men, in estimatii 
our profession, and in seeking to gauge its future, b*e true to eq. 
other and ourselves. . . . Believe me, the knowledge and skill 
the physician, the chivalrous bravery of the soldier, the gent 
charity of the priest, the far-seeing toleration of the philosoph( 
might all find an ample field for their display in the regular dfiti^ 
and professional emergencies of our career. No vocation can 1 
more useful, more worthy, or more honourable ; there i^none whic 
we could follow with more advantage to others„or with great 
moral or material benefit to ourselves. The teaching of owr pn 
fession is as varied as it is endless, and the wisest and best amor 
us has but to strive humbly for wisdom to comprehend, an 
strength to improve upon, the le.ssons of his daily life, to becoir 
not merely a more skilful miner, but a more useful citizen, and 
more worthy man.” • 

' President of the same Institute, the late Mr Edwar 

Fenwick Boyd, in his presidential address in 1869, referring to th 
wide range of information useful to the mining engineer, and th 
necessity of qpnstant advancS in knowledge, said that “ the exper 
eflee fi% y^s of a mining engineer^* life would lead him . «. 
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to. impress upon his hearers the idea that in his profession them 

a«s scarcely a subject of interest to the well-informed and 
patiently adjusted mind, with which the mining engineer ought 
fot'to have acquainted himself — from the evaporation of fluids > 
to Ae combination of mechanical forces; from the sanifaryneces- 
iities of drainage and water supply to the delicate construction Off 
the cbffisi-bone of the foot of the horse ; from the building of a 
i)oiler to the baromttf rical pressure of the atmosphere ; from the 
Jeposition of dew tl the insinuating influences of a galvanic 
Datttry; from' the forging of an engine-axle to the proper in- 
terprftation of a legal mining document." 

To quote a living authonl)’ — one who is equally qualified by 
ong and varied experience to express an opinion — Mr. T. Forster 
llrown, when speaking^t the annual dinner of the National Associa- 
:iofr of Colliery Managers in Septemfier 1894, said: "The colliery 
nanagers of to-d;|^' had to gra))ple with very different things from 
vhat they had to gra[)plc with forty years ago. They had to work 
iie^coal from great depths ; they had to labour under stringent 
egisUtive enactments, impo.sing very serious personal responsibili- 
lies. A.succe.ssful colliery manager of the present day needs to be 
i first-rate organi.ser, not cuily as regards labour, but in other ways, 
md in fact is*an •ntirely different person from his predecessor 
ftirty or forty years ago. I'lic ideal colliery manager ought to be 
i scientific philosopher, with a thoroughly practical knowledge of 
nining, of men, and of applied mechanics ; he ought to have great 
irmness of purpose, great perseverance, and (he thought he might 
idd) a good digestion," 

These three quotations from men thoroughly qualified by 
ixtensive experience to speak on the subject, are sufficient fo 
ifing home the fact tha^ the position of a colliery manager is no 
inecure. 1 

The •* useful performance " of a colliery, in its strictly material ' 
5 pect, can hardly be better defined than by the expression already 
[uoted in the Prefoce, “ The getting of the' largest possible jpro- > 
iprtiqn' pf the available coal in the best possible condition {^that 
a condition as to realise the highest value in mon^J 
lowest cost, and with the greatest safety and comfm^ lo /f; 
employed.” This implies that the coal shall be worked 
|i| particular method or methods best adapted to the special 
iniKistances and conditions of the particular coIUei^ and the 
forked thereat ; that the coal when got ^all be cdnveye#;;|^?^| 
^ ^rface in the mcj^t economical and speedy ^ay; thal 
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surface it shall be so treated and separated into the different qualities , 
required, that without loss of time it is placed in waggons in such a * 
condition as to satisfy the needs of the several classes of purchasers, 
and command the best market price. It implies, also, thaJ: alhthg 
machinery and appliances in connection with the colliery ire those 
best adapted to its requirements ; that the matermls are the most 
suitable, and are bought in the cheapest niarkct ; that the labour 
is arranged and directed in the most efficient way ; that the work- 
men, and all officials acting iiiuU:r the diiectif^n of the manager, do 
their work with goodwill and elTiciency . that e\ery available ’pre- 
caution is taken against accidents , that there is no e.vtravdjjance 
or waste, whethei of time, laboni, or* materials, in any department. 
It implies, moreover, that the tollieiy is conducted and managed 
on a consecutive and long-sighted policy, \tilh a view to its future 
as well as to its present devi'lopment. A large <iuant^y of foal ' 
may sometimes be easily got, at a k)w u<iikiiig eost, for a brief 
period, but tliis in such a manner that this apparently satisfactory 
result may have a disastrous efiect uu th<' prt.-^pi lit) of the coliiery 
viewed as a whole. 

W’hat knowledge, then, ami u)iaWperM*ual qualities are desirable 
in the collier) manager The replv to such a (]iiestion may 
Ik? conveniently considered under three Ite^ids : — i^ He should' 
be a well-trained mining engineer ; (2) he should Jx? a good man of 
business ; (j) he should understand imman nature, and be capable 
of dealing effectivrJy with men of varying characteristics and 
qualification.?. 

Dealing with the first of these requirements, that he should 
be a wdl^traimd mining engineer, the provisions of the Mines 
Regulation Act now ensure that a colliery manager shall have 
had a fairly good preliminary training. The qualifications to 
be actually demanded are by the Act left to' a large extent tC'* 
the decision of the Boards of Examiners appointed *' in each 
mining district, and these qualifications, as regards ^e and ex- 
perience, vary somewhat at the present time in the different dis- 
tricts, though there does not seem to be any good reason why 
they should. I aking the Newcastle district as fairly typical, the 
qualifications of candidates for certificates as managers of mines 
are as Mlows : — 

** candidate must be twenty-two years of ^e or upwards^ 
Must nWe had actual practical experience for at least live yeatfa 
as under-riew'er, assistant-viewer, fore-overman, or back-oveco^ ;* 
buV^t %east two, years’ experience in any of these cap3(ddd| 
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bfe deemed sufficient in the case of a candidate who during such 
two j'ears has held a second-class certificate * 

‘*Two j yars* or three years’ apprenticeship to a mining engineer, 
^vith evidence that such jxjriod afforded substantially practical 
exj^rieiicc in a mine, shall Ix^ regarded is a substitute for an 
equivalent peri(^tl of such employinetit. 

for lixaiiunation. — Ordinary education — leading, 
wHting, and aiilhmciy. 

“ Kiiginoering—Geiieral principles, including pumping, &c. 

IVactical' Mining-- Mode of^ sinking, working, timbering, 
brattfeing and ventilation; jhc natu*-c and projxjrty of gases; 
to know the duties of a manager as described in the Mines Act” 

'fhe necefisity (tf a go<Kl scientific training is yearly becoming 
more important. In* the words of Mr ICmcr.sou Hainbridge,t 
“CAie fmiils, as strp by step the various phases of the engineering 
of mines are cxamtneil and studied, that an exlcn.sivc acquaintance 
with the sciences <tf gcoIf)g\’, chemistry, mineralogy, metallurgy, 
mt'fcorolog)’. and the wliole of tlu* wide fieltl of research comprised 
by the term ‘ mechanics,' is essentially necessary in order to enable 
the mining engineer to deal mth the many and v'firiou.s questions 
artd difficulties which will arise in the course of his experience.” 
'yie progress of hotl; scientific discovery and industrial invention, 
as applied to mining matters, is very rapid, and is likely to become 
more .so, o^vi^g to extended opportunities for observation and 
exjxiriment, the spread and improvement of technical education, 
and the increasing keenness of competition in every walk of life. 
It is only necessary to glance over the last ten years to realise this. 
During that jjeriod valuable additions have been made to our 
knowledge of^the dangerous properties of coal-dust, of the safest 
explosives, of the use of electricity for lighting, signalling, and for 
■♦he transmission of power. Great improvements have been made 
in safety-lamps, in ventilating fans, in pumping machinery, in 
appliances for preventing overwinding, in the banking, screening, 
and cleaning of coals, and in almost every department of mine 


♦ By the Coal Alines .A.ct, 1887, it was enacted, section 23 : “There shall be 
^0 descriptions of certificates of competency under this Act— (i) Fim-clasf 
certificates, that is to say, certificates of fitness to be manager ; and (2) secoad- 
idMS certificates, that is to say, certificates of fitness to be under-manager ; but 
no person shall be*entitlcd to a certificate under this Act urfless he sluUl 

i had practical experience in a mine for at least fife years.” 

♦ "Cki tbe Education of Mining Engineers,” Brit. Soc. Min. 
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engineering! The opinion, on any of these points, of a colliety 
manager who should lx; content with the knowledge available ten. 
year.s ago, (jr even five )'ears ago, would be worth very Ijttle to-Bay. 
To keep himself abreast of the latest knowledge, and of the best* 
appliances* and inveiitinris lx.'aring on his work, a manager n\]ust 
always be .somelliing of a student. .Not only mustlic devote some 
time to readini;, l)ul to xi-^iting pl.ices wIvl'IC the latest knprovc- 
inents may Ik- sa-n in opi-ration. ^ 

Heslmuld know uli.it is tin* best appliance he can get, or the 
best course he c;ui pin^ue, whep^the necessit)- fin* action or decision 
arises. And this u-cjuiies not only an^acnuaintance with machinery 
and appli.inee^, but .i sound jiKlgineiit .is to their suitability to 
special ciri iinist.mu-v 1 lu- piob.ible oist of working’ and attend- 
ance, and the cost of inainten.ince and lejtiiis, are usually much 
more important f.ictors th.ui the fiisi cost. I here can bt^no clmibt 
of the pr.u'tic.i! benefit to liie collierx pioprii-t<ir ftf wide knowledge 
and sound jiKlgineiit on the ]).irt of the manager. Hundreds of 
jKiunds .1 u'.ir max' b<- s.ixcd, for instance, b\ an improxed tx’pt of 
engine or Ixiilei. .\t most i olliei les theie is ax.ul.ible .i u ide margin 
for economx- in the ionsum))tion <»r t^iel. i'he be^-t tyjie of engine 
iloxv consumes under l lbs o| lo.d pi-r indic.ited II.l', per hour, but 
the axerage uMisuinption o( ioUk i x engines is prob.ibiy three or foi^r 
times this ;imount. 

In the second pi. ice, the colliery manager sluuild be a good'vian 
of husitu'ss. A citlhery is an e.xtensixe and xaluable property, in 
connection xvith which there is a good dx-.il of business to be trans- 
acteil, altogether .ipart from mining and engineering. This is 
especially the case in distiicts like Huih.im and Northumberland, 
where the mineis' houses ami often much of the adjtiphng property 
belong to the oxx ner of the colliery. Hktc are business relation- 
.ships xvith district and parish councils, assess*’ment committeesY" 
sanitary authorities, school boards, water companies, railxx*ay com- 
panies, and .such like ; ,i karge and xaried supply of materials is 
requirerl, the selection and purchase of which inxolxe negotiation 
with comjx-ting manufacturers and tlealers ; legal questions will 
c^ten crop up; farmers and other owners or occu^ners of property 
in the neighbourhood will lx- claiming com|x‘n.saiion for damage 
caused by underground workings, or other o}x:ration.s incidental 
to the conduct ^of the collierx'. There are letters .to be written ; 
wage bills, co.st shevts, ar^d account bix^ks have to be examined; 
while much of the dail)- routine work of a collier)' manager is such 
onlB!9ff“busincss«as i.s common to the controi of all larcre coni5ems. 
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aYid has nothin^j to do with mining or engineering. • He should 
therefore be a go(Hi man of business— that is to say, a man who 
trarfsacts his business with regularity and despatch, who is clear- 
Jieadcd and has a gwd memory, atul is punctual and methodical 
in his habits * 

In the third place, the colliery manager sh uhl undt'rstmd humAt^ 
naiure^ <jnii be capableN)f^dealine; fffedively le/M mu. 1‘robiibly the 
nfost harassing atul ^jnplea''ant j>.irt of the work f)f many colliery 
managers is tnaiiaging the men, ; n<l a\oiding or settling disputes 
with them, fhe ])o^il!on of mine ^nanagers in relation to working 
mincts has entirely changed uilhin the la^t thirty or forty years. 
In former time^' a manager was iuMctn all) an autoctal : he r<mld at 
once dismiss* an\‘ man who made dilliuilties, Intt during the last 
thirty years the soii^ progie'-' of the manual K.lxuner has been 
adv'ancin/Ms ith accumulating veloi it\ . and m partitnlar the miner 
of the present da\*h<i^ \et \' dillerent id«Ms and h elings from those 
of his predecesM»rs one oi two generations iiaik. lie has much 
muc time to Itimself. he goes lutther afiehl, aiul mis.es more with 
other }K“o|)le , on the o< c.isioii of a gieat exhibition he may go so 
far as Paris or tlie United .Stali-s If .i lhiift\ man, he has money 
accumulating in hi'' knal (.o-opeiati\c suciet\ ; if >outig, he has 
received an element.^t\ school ediu .ition, which must undoubtedly 
affect his character, e\<Mi though he may foiget most of what he 
has learnt. Again, the betterment of l.d)our is in the air; various 


* As a ( t)ii( ISO st.itcnu'iU of wlut is tc(|Utro(l nowadays from the manager 
of a colliery, the authors may tinote also the siit)join<*<l |>assa;!P from another 
work; — “K\en a shj.;ht aM(uaini.iiu c witli the «hiiics atul responsibilities of a 
Colliery Manager will h ad to the com lusion th.U ho had need be almost 
omniscient withtn his own proMiue. ttesides tns resjionsihihiy for satilfactory 
^results in the ojwninj^-out at?d working; of a colliery, under the ever-varying 
7:onditiory» of coal-inlnmj^ enterprise, iheie rosts upon him a heavy legal as well 
as moral rcsponsihiluy which no true man would wish lo shirk, and in thedit* 
charge of which he has to prepaie for that vvlm h hapfieits more often, 
in his career than in that of most profossio.,al ..the unexpeck^ U 

becomes him, therefore, to fit himscH befoiehand in every possible way for tw 
discharge of his onerous duties. In so doing he wilt have to acquire the fUdb 
ments of Geology, •Chemistry, ant) KIcttriial Engineering ; a good deal more 
^an the rudiments of .Mechanical Engineering, Surveying, and IMan-m^l»g } 
and to make himself master of the mysteries comprised in the com^h eW^ 
terms Practical Mining and \’cniilation. F urihcr, he must be thorotigbiy verm 
in the obligations imposed u[K)n him and his sulxirdiniftcs by the 
Parliament Ixiaring on the subject of Coal Mining, and by the ^Spec^ Rim 
in forte in any given district’^-From Preface to The ColUep Mwmm 
by Caleb Pamcly, M.Bi London : Crosby Uckwo^ 



54 


COLLIERY, WORKING AND MANAGEMENT. 


affcncics are at work for his iin|)rovcmcnt ; and last, but not least, 
he has his i>o\vcrriiI Union, and for his representatives in Parliament 
men who have themselves worked in the mine, and through*, the 
Union have reached the House of Commons as members-for don-^ 
stitiiencies’in which miners abound. What wonder, if in his npvv- 
fo'und liberty the miner is filled with a sense of his dvvn importance, 
and at times is inclined to he headstrong? , *. 

It is (|uite e\ident that the miner of the j^resent day cannot be 
treated in the old arbitrary, high-handed manner, S)'mpathy, 
firmness, self-control, and tail^are the (jualitics mdst required in 
dealing with men (‘Ifectivelw Without real s\'mj)athy a mafiager 
will never get on well with his imai. Jn order to influence them, 
or to lead them to ch.inge their point of \icw, lie must* realise their 
state of min<l, sen* w ilh lln’ir eye" .is it were, a^rl stand in their shoes. 
In alt lu'gotiations he should havi* a cle.ir conception, iiv thv."1irst 
place, of what he want", and in the second plact of how they will 
regard it; and then he should proceed in such a wa\' .as to avoid 
needlessly exciting pia'judice or ill feeling. Here he will find anfple 
scope for the exercise ot finniK's", s(*lf-contrv>l, and tact, that intuitive 
]M.‘rception of the right thing to do, :«h 1 how to do it. 

It is prohahi}' a mistake to take every opportunit\' of cutting 
dtwvn wages to tlie lowest possjhk* point. Sych .i polic}* creates a 
finding of irritation, which is hkeh* to l)e more detrimental to the 
interests of the colliery ow'ncr th.in if he had ccjiitinucd to pay a 
little more in wages. If men think th.it a manager will take every 
advantage of them that lie can get, they will naturally look upon 
him with suspicion, (^n llie other hand, if men are convinced 
that he will treat ever\- (juestion that comes Ix-fiue him fairly and 
honestly, w'ithout fear or fa\our. it is a great step gained. 

Two Presidents of the National Assoeiwtion of Colliery Managers 
have referred to this mailer of treatment of mc^i, and their word^ 
are worth repeating here. The late Mr Rogers, of Wigan, said: 
** I would impress u|X)n you the fact that colliery managers are men 
of iX)sition, who should respect their office and themselves if they 
desire to have their office and themselves respected by otliers. 
They should be courteous in manner to those u»der them, while 
firm in their determination to sec that all do their duty. Violence 
hasty temper, and bad language only degrade, and do not assist 
the manager in controlling those under him ; whereas a kindly 
word, and an interest, so %r as is practicable, in each collier’s 
is a surer method of having the manager’s orders obeyed.** Mr 
4’idmer, one of the mining tagents .of the Consett X]^oal 
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Cbmpany, also gave wise advice when he said ; " The object of 
every manager of mines should be to retain the management of 
his jbwn workmen in his hands, and to trust as little as may be to 
•the* extraneous aid of joint bojirds or of other constitutions. By 
so /Icing I am convinced that harmony and gcwdwill tan almost 
invariably be ensured between the managci and his men, especisdty 
if the golden rule'lx; followed — viz., if a grievance exist, remove it 
It a grievance which non-existent is put forward by the workmen, 
it is quite within the lx)und‘i of po^sil)ility to prove that no SUCh 
grievance as alleged exists, and ^o restore that harmony which 
should always prevail.” ^ 

Miners, it must be rgmeinben’d, are not machines existing 
merely for the sake cf doing work at the colliery. Like most other 
mt*n, they arc governSd by feelings, by prejudices, !)y habit, much 
more; Lb ’U by reason, and they arc more easily led than driven, 
it is unavoidable •tliat a in.inager .should often have to refuse what 
the men want, and to e nforce what they dislike. It is well, therc- 
rofl', that he should cultivate pleasant relalionsliips with them. 
This he may do by taking a personal interest in their reading-rooms 
and institutes, their .ilhletic chibs, their musical bands, or in some 
of the various institutions which usually exist in colliery villages— 
jp short, by t.aking advantage of oppcjrtunitic^s for j>crsonal contact 
with them under circumstances favourable to friendliness and 
goodwill. 

In considering in detail the duties of a colliery manager, the 
importance of dealing ])rojx;rIy with various sorts of men is most 
apparent. He is every day conferring with his under -officials. 
These men will insensibly take their tone to a large extent from 
him. If he t^kes an active interest in his work, shows a conscientious 
sense of duty, and is honourable and u])right in his dealings, they 
*^ro-likely to be the same ; and the op[)o.site is no less true. In the 
words of an eminent authority, " it should never be forgotten that 
the example and precepts of those in charge of our pits exercise ifi 
enormous influence for good or evil. Show me a commuidty of 
miners, and I will tell you the character of their chiefs let meiee 
thiif daily habits, and I shall form my estimate of his. In Ihn, 

• oniinary course of his business, too, as already pointed Ott^ the 
mine manager has to deal with a variety of men not immcdiatody;, 
connected with the collier>% and the importance^ of tact, and ^ 
wei^t which will be attached to char^ter, in one’s dealings 
t hoB f outsiders, as with one’s colleagues and workmen, can han^^; ^ 
be Overrated. 
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The consideratiDn of the duties of a manager will be very inf- 
complete without some reference to the provisions of the Coal’. 
Mines Regulation Acts. The first Act of Parliament \yhich mate- 
rially affected the position of a manager, and added to his work andt 
responsibiPties, was passed in 1S72, and was succeeded by a shprt 
aihending Act in 1SS6. 'Phese two enactments weif; superseded in 
1887 by the Act (50 51 Viet., e. 58) at present in force, ti^'hich is 

expressed (s. 3; to appl)' to “iniiu's of coal, m^ies of stratified iron- 
stone, mines of shale, and mines ♦)f firecla\'." 

The Act of 1S87 pnA'ides 20j that every mine* shall be 
under a managiT hoUlin^ a first-class certificate under the Act,* and* 
requires the owner or a;.;ent of e\ery mine to nominate either him- 
self or .somt' other person to he manager, anti to send w'ritten notice 
of the manager’s name' and adtlri'ss the in^|)ector of the district. 
Kes[K)nsihihty for e\ ('!•)• woiknig colliery is thus fi,\ed on ;yi wjTTivi- 
dual manager, and the Act further re(|uires that jt code of General 
Rules there set out s gp shall he " observed, as far as is reasonably 
[)racticable, in every mine." m addition t(» the Special Rules whiCh, 
as also provided hy tin- Act (s. 51 art' to he estahlis]i(‘d in every 
mine. 'I'he Official .\hstract of the Act. with the S})ecial Rules in 
force in Xorlhumherland and Dinham, aie given in the .Vpjxmdix 
to this volumt'. ^ 

1 he duties of the man.iger ttl .1 c«»Iliery are defined as follows 
in the v^inrial Rules in fotce in the counties of Durham and 
NorthumlH’i land ; - 


“He shall he responsihle for the tontiol, management, and 
direction of the mine, an<l shall hiinsfli, or hy an under-manager 
where appointed, exercise daily personal sujx’iv isitm of the mine; 
and .shall complv' with the letjuirt'uu'nts, and to thy best of his 
power enforce the observ.mce <»f the Act .iiid of the Special Rules, 
and shall appoint such compett'iit persons as m.iv^be necessarydoi' 
carrying out the provisions of the Act. * 

He slitill give attention to any complaint, and in.spect, or cau.se 
to be ins[>ccted, such ])arts of the mine as inay lx‘ reported to him 
unsafe, and to need attention ; and shall receive and examine the 


K co])ies thereof' recjuircd b)- the Act and Special 
hat printed notices are hung up in pr()|)er places 

not more »{ian thirty persons are employed below grottod 
Agjk from the provisions of this section, unless, tins 
^ ^ j^^equire that it be uader the control of a manager 
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ahd renewed when obliterated, relatinfj to the axles of to be 
.tised in the shafts and on incline and cnjjine planes, and the number 
o^pfirsons to descend and ascend in a at one time. He ishall 
iiappoint’the station or stations rajuired by General Rule 4 ,* and 
by .the Special Rules, and indicate their position in tHc mine by 
printed or painfed notices in large typo ; and he shall keep or cause 
to be kof)t, at the oftice«it the mine, the registers t)f Ixjys, girls, and 
women, as required b|' the Act.” 

Personal supervision and contrc»I is the burden of this summary 
of the duties imposed by law on tfe managiM* of a colliery. Fre- 
quent inspection of the whf)je collier)', lx)th on the surficc and 
Ix'lovv ground, and accurate; knowledge of all that is 1km ng done, is 
an essential ‘part of a manager’s dut)*. He needs to cultivate the 
habit of exact and criflcal observation, and of good memory. He 
shoTTIrWar’ (juick to notice defects, rememlHM'ifig that “a stitch in 
lime .saves ninc,”*an(l that a pr)und or two spent in remedying 
some small defect at once may sa\e a much largM'r cxinniditure 
suttsequenlly. He should Ix'ar m mind that in the management of 
a colliery there is always .scope for imprj)\ement. At every colliery 
there is a tendency to waste -•■waste of labour by the idleness of 
workmen, or perhaps by setting too man\’ men to one piece of 
^’ork (and it should alwa\'s Ik* reincmlK*red that the wages of labour 
constitute alx)ut 60 per cent, of the total ex|K‘ndilnrc at collieries)} 
W'aste of powder, b)' unneces.sar)' w'(‘ight of machinery (W appliances, 
or by not utilising surplus energy ; waste of material, by careless- 
ness and extravagance, or by throwing away old stuff which might 
be usefully employed. To check this tendency to waste, constant 
supervision is needed. 

The very^objectif)nable feature of the Mines Act at present in 
force is that, in the w(^rd'#of the late Mr Maskell Peace, an eminent 
it ca.sts ujTon the manager, “ under varirms circum.stanccs, a 
primary res[K)nsibilily (which he can only rebut upm pr<K;>f) should 
any person whomscKwer contravene or fail to comply with, Of 
permit any other j>erson to coiitravcne or fail tr) comply with iti ' 
numerous stringent pren’isions.^' Of all the imjx)rtant indu9tfi<^» 
mining has to tontend with the greatest natural difficulties and 
^langers. A large number workmen, are rajuircd, W'ho afe not 

always the nio.st intelligent and careful of men, and by the defiMlIt 
of any one of the.se, an accident may hapjxjn. Evey under the tnoid 
skilM management, and where every pi^^aution is taken, aociden^ 


* Aoi)endtx 1 1. 
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do occur. Not only is it a manager’s duty, but it is his interest \h 
every way to avoid accidents. That after using his best endeavours, 
he should be assumed to be guilty, and should be called upcJij 
prove his innocence, of faults committed by other persons, whcsoi 
actions it is impossible that he can always control, is certaiply 
harsh, if iiot unju''t, legislation. Whether it is in Accordance, with 
the ordinary spirit of English law is a (|uci>tion for a lawyer rather 
than for a mining engineer. 

f * 

The Check- Viewer— Ilef( Hi dosing this chapter, some refer- 
ence to the rt'lalions to the working of a colliery of the official 
known as the C'hi‘ck-viewcr may not be. out of place. The check- 
viewer acts f(jr the owner of the r(\'d — that is, for the lessor — 
and his duties are to arrange the krms ct the lease ; to obtain 
p'-curatc accoimls of the coal worked ln>m the property, as 

of coal from adjoining properties which may btf brought through 
it, — the lessor’s pro[)erty, — and which is therefore chargeable 
with outstroke^ or wayleave rent; to render accounts for the 
payment of the rents wIumi due; to see that all the coal is got 
so far as jx)ssible ; and generally tu^ook after the interests of the 
lessor, and to sec that the covenants in the lease are fulfilled by the 
lessees. • ^ 

The usual lessees' ciwen.mts are to pay the specified rents 
when due ; to pa)' all rates and taxes, except landlords’ property- 
tax or income-tax ; to work the coal in the most approved method, 
and to the .satisfaction of the lessor or his agent ; to keep account 
of all coal worked, and to give a copy \’earl\' to the lessor or his 
agent ; to ptu-mit the lessor or his agent to examine the books of 
accounts and the plans, and to make cof)ies, to inspect the mine, 
and make survcy.s at all seasonable times, find to render them every 
facility in so doing; to pay comjxjnsation for alf damage doji.«*;cP 
the surface, to houses, or other buildings, to plantations, crops, &c. ; 
to keep the lessors harmless from all actions at law in connection 
with the lease ; not to assign or sub-let without license ; to yield up 
peaceable possession at the end of the lease ; to level and restore 
to a ploughable state, and fit for agricultural purposes, all land 
used, or to pay compensation not to exceed the value in fee simple.. 
Disputes on any of these points to be settled by arbitration. 


tK 

ibrt 


quantity of coal worktfd from each royalty per fortnight is stated on 
nan's Wage Bill, and is copied from it into a Royalty Bool(^^kq}t 
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The lessor usually reserves to himself {)ower of distraint if renti 

* .are not paid within twenty-one days, and power of reentry and 
*ejghncnt if rents arc not paid within forty days, or if there Ifi ft 

of the covenant against alienation w ithout license. 

^Thc ‘lessee visually has jxnvcr to siirreuder the lease* at wUin 
periods, such a^ftiny third )*car of the term, <ai giving; twelve months* 
notice iij writing^. , 

As to five rents, a fixed <>r ivrlain rent is aj^rced Uj)on, estimated 
on the area of the royalty leased^ s.i>* 20s. or 30s. an acre, which 
is p*ayablc haif-yearl)', whatever ma| be the iiiianlity of coal worked. 

A pdcc jx'r ton is also settled (6<1, a ton is an avera|;e rent), and 
when in any year live nuinlKT of tons worked at this rent exceeds 
in value the certain rent, the snrpliiN is paid as “ overworkiiifpi *' ; 
but when it falls shojft, tin* (K-fu iency is (arrieil forward as “ short 
\vor4>ys^’' to the next \-ear’s aec«»imt. '1 he lessee has |X3wer to 
make up “ shot is that is, to set them aj^ainst sulvsecjucnt “overs/* 
in some leases during the whole jHTiod of the term, in others 
dufing septennial periods only, or sometimes diirin^^ l>eriods of 
three years ; but whatever the peiiod, if he f.iil to work enough coal 
to liquidate the fixed rents whitiv he has paid, he loses the difference 
at the end of the period, 'fhe tendency of this practice is toward* 
over production, as i{ leads a colliery proprietor to keep up his out- 
put of coal, even when he is making little or no jirofit on it He 
may be w'orking at a loss, an<l yet to reduce his output may cause 
him greater loss. 

The variation of the tonnage rent in proportion to the average 
selling price of coal at the pit's mouth is an arrangement between 
lessor and lessee which has lx*en arlvancing in favour within recent 
years. This arrangement is facilitated by the practice, which b 
now customary in many.mining districts, of the Owmers* Assodft* 

* 4i^^^^o^btain thefaverage selling price throughout the district each 
quarter of a year. For this purpose all the colliery firms in the 
Association make returns, giving the quantity of coal sold, the 
money received, &c,, which arc examined by accountants, who 
certify the average selling price. The immediate object of tWa , 
system of periodical returns is to supply data for the settlement of 
^the rate of wages to be paid to workmen in the district If Icaaojtft ; 
and lessees agree to accept the selling price thus obtained for ; 
purpose of a Riding scale on which to .settle royalty tents, fiirdhor 
investigation into the books of a particylar colliery, is avoided fit . 

* Northumberland and Durham, an average ratio between the v 
prkO at the pit’s mouth of ^11 coals sold and 
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12 to I— that is, if the selling price is 6s., the rent paid to the less6r 
will be 6d. a ton ; but most sliding scales will allow the lessor a. 
larger proportion as the selling price rises above 6s., and a smkl^er 
proportion as it falls, and this appears to be an equitable 'afidci 
satisfactory arrangement for both parties. 

• In Vf^rkshire and the Midland District, the lessffr is paid on the 
urea of coal worked— Vo much per acre of given .seam, Or some- 
times per foot-acre, that per acre per foot ^hick of coal. Every 
six months careful un(iergroiiiKUsiir\e\’s arc made on bt'half of the 
lessor, and these are verified l>\^oinparis(ni with ihe’siirveys made 
by the cnlliery officials. The area is then computed from the plan, 
which can }je accuratel)- anrl readily (lone, when the coal has been 
worked by longwall, ,is is usually the case in liiesc district.s. 
With other .s\’steins of working, it is nine)* more troublc.somc to 
arrive at the exact .area worked during a gi\en period. 

|)t‘r acre is .sometimes arranged on a sliding scak* with the .selling 
jirice of the c<»al I liis sy^iom of jaiN inent b\' area gi\’es the chcck- 
viewer mure work than when the jiaN incnt is on the ton l)rought*to 
the .surface, and he nsiiall\- emplo\s a staff of surve\‘ors. One 
advantage of the system is th.it deikictions on account of poor or 
W'orthlcss coal can be readil) sottUal. 

The sul)ii*ct of rny;ilt\' lents has given iis<^to much discussion 
from time to time. It has been innieiided that the rents paid in 
this country ti'ud to keep down wages, and also to handicap our 
coal trade in competition with that of foreign < <umtries. A Royal 
Commission was appointed in iSoi to in(|unc into the matter, and 
after a full inquiiw', m their final report, dated 24th March 1893 (in 
which the Commissioners weic unanimous', they pointed out that 
only the consumer would got the advantage of an\'^ reduction in 
royalties, and expressed the opinion that#" the system of royalties 
has not interfered with the dexek^pnient of the mhieral resourerc 
the United Kingdom, or with the export trade in coal with foreign 
countries.” 

In coimection w ith the subject tT royalt)’ rents, it should not be 
forgotten that lhe\' \ary in amount at different collieries, from a 
minimum of alnjut 3d. a ton to a maximum of ab<j«t lod. Viewed 
in this aspect, the rent may be regarded as “a differential 
advantage in prcKluction,” to the extent of about ;d. a ton. 

Assuming that the amount is fixe<l in proportion to the profit- 
making capacity of the colli^Ties, the rent enables inferior coilieries— 
that is, collieries ham|XTcd by disadvantages—to be worked at the 
as superior collieries — that is, collieries possessing'" tlie 
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* g^test natural advantages; and on this account it is< a question 
’whether the prevalent system of royalty rents* so far from being an 
ipcubus on ^e coal trade, is not a blessing in disguise, in enabling 
aoal to be worked which could not otherwise be worh.ed at tfe 
pregent time. 

Whether thTs is a l>enefit ma\’ l^e dispule^l, on the grt)und that 
even if the inferior collivries were crowded oul, there would still be 
sufficient competition, among the suixTior collieries to kitep dowm 
the ^selling })rice ; and when thesu collieries lia<l bt^cn exhausted* 
then the inferior proj)erlies would i^cessarils' Ik‘ worked under con- 
^ ditions of cost and j)ricc re}^iilated by the comjK'tition amongst 
themselves. 

The immediate result of the abolition of nn alt)' rents would be 
that the money hitherto paid to the royalty owner would go into 
the^Jl^is^n of the colliery owner ; labour wtuild ver)‘ soon assert its 
claim to a portion*, but in the first falling market, the price would 
fall until the margin of profit would lx* reduced to its limit, and the 
coflsiimcr alone would receive lx*nefit at the cost of the royalty 
owner. 

The ultimate result of alfolishing ro\’alty rents would be a 
reduced selling [irice, and the stoppage »if the inferior collieries 
Tenable to bring dowy their working cost to the required |X)int, and 
this point would be about "d. u Ion lower than it is ju)w under the 
existing s)’stem of royalty rents. 

Colliery Surveying and Plans.— The value of accurate plans 
of underground workings is a matter btiyoiul dispute. Many accb 
dents have arisen, and much damage resulicfl, from inaccurate plans. 
Inundations qf water and gas have occurred through communicating 
unexpectedly with old workings; buildings on the .surface have 
m^Sl^darnagc, though sufficient coal has been left for their .support, 
but in The wrong |x>.sition; barriers of coal covenanted to be left for 
the protection of a royalty have been unduly thinned ; and trespass 
into adjoining properties has taken place, owing to the plans of work- 
ings being incorrect KxfH*ricnce teaches that old plans, thirty year$' 
old and upwarcki, .should be regarded with suspicion. Too mueb 
/eUance used to be placed on the magnetic needle, and too little 
attention paid to the variable declination of the magnetic mertdi^ 
Nowadays a colliery .staff usually includes a competent surveypr, wbo^ 
devotes his time and attention to the inyxirtant duties of surveyu^ 
aiKi planning, under the direction of the manner.* At 
collSfies the manager doeir the surveying, ajid 
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manager ought to be able to do it if need be. Indeed sofrte 
knowledge of surveying is required in order to pass the examina-. ' 
tion for First-Class Certificates. 

The Coal Mines Regulation Act, 1887, now in force; enacts: 
(section 34) that “the owner, agent, or manager of every iT;ine 
shall keep in the office at the mine an accurate plan of the workings 
of the mine, showing {lie workings u() to a date not more than three 
months prcviousl)’, and the general directioji and rate of dip of 
the strata, together with a sectif^i (tf the strata sunk through, or if 
that Ix! not reasonablv prartical|e, a statement of the depth of the 
shaft, with a si'ction of the scam.” “ h'very such plan must be 
on a scale of not less than that of the Ordiiance Survey of 25 
inches to the mile, or on the same scale as the plan for the time 
being in usc at the mine.” '1 he Mines In.s])tt tor may examine this 
plan and secti(»n, and if tliey be defeetiw, he ma\' reqin>' 'ptfqxT 
ones to be made. At liis recpiest, too, the progrohs of the workings 
up to the time ol pnHluelion must be marked on. 

A scale which is often adopted for plans of underground wofk- 
ings is as this enables object.s on the surface to be marked 
on the plan from the maps (^f the Ordmince Survc)’.s, u hich are always 
accepted as correct. Sometimes the workings arc })lotted on the.se 
map.s. Two chains per inch is also a favourite, scale for these j)lani^ 
and beifig a larger scale than the former, shows the workings 
more clearly. It is a good practice to mark on the plan in coloured 
letters, at stated distances, the level in feet, taking the bottom 
of the shaft as a datum line ; and also to state the thickness or 
section of the seam. The main roads arc ofttm indicated by being 
coloured blue, and the return airwa} s In' light red. It is well to 
keep a survey plan, showing mercl>' the line of eaclj survey with 
the date. This may be useful to prove Wic date of the workings 
subsequently, for instance in the event of tpicstibns arisingjij. 
damage to the surface J he main roads, and what may be called 
the framework of the plan, should be surveyed with a theodolite, or 
a fast needle compa.ss, but the needle Ixring much more expeditious, 
may often be used, with proper care and precautiojis, for filling in 
the details between the.se main lines. • 

A useful form of plan, which is sometimes kept, may be called, 
a “ Projected Workings ” plan. On it are marked the outlines of* 
all the royalties included in the “take” of the colliesj', the lines of 
faults^ dykes, or other gcojpgical disturbances, so far as they are 
t^'ay be reasonably assumed, and the workings up to 
this plaj) the manager sketches the projected workings 
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of the mine for the guidance of himiteif and his under<<>iBdliil 
Vi^en a group of adjoining collieries arc su|)crviscd fitmi b«e 
it is sometimes desirable to show all the workings Oil doe 
plan at a very reduced scale. I'»)r this puqK)se the small Ordnaned^ 
scale of 6 inches to the mile is often adopictl. 

Besides sur^eying, ‘Mevellings " have frequently to be made 
undergrejUnd, ft)r such pgrpi^ses as to determine the thickness of top 
or bottom stone rc<juii'ing to be rcinovtHl to give the desired gradient 
on haulage roads; or to di-cide hoi\ 4valer ma\' lx‘ best removed from 
dip workings, whether by culling \\|iter levels, or by a syphon ; or 
if a pump is necessaiy, to tlelerrninc the position of the pump. 
Continuous sections oi le\ellingsof the main roa<ls from the shall 
to the far enri are useful, and should Ik* kept (ar reference. Survey- 
ing and levelling are important featur<-s in coIIum*)* uorking. 



CHAPTER V. 


S(rPJ:/^/XTEXDF.XCE o 


^ LAli 


OUK AT A COLLIERY. 


TlIK Overman at moderate-sized collieries usually fills 'also 
the position of Uuder-mana^cr, which wat crc-'itcd by the Coal 
Mines Regulation Act 1887 On him largely dcjxjiids tjhc satis- 
factory' working and good discipline of the coliiery. Just as the 
sergeants have l)een rightly called the backbone of the British 
army, so the overmen m.iy be said to be the backbone of colliery 
underground man.igeinent. In Northumberland and Durham, the 
position is as a rule well filled at^he present time by men who j 
have begun their caieer at a ver\' earl)' age as trapper boys, 
have workctl their way up through every grade of pit work. TM||| 
are thus practical 1)’ ver^'cd in the work which they superinti|H 
They have for the most part educated themselves under difiicu^NH 
— in some rcs{>ccts perhaps the best of all educations — bringit^ 
out as it docs force of character and natural facult)'. Among them 
arc fine s[>ccimens of the strong and teriacious, the shrewd md 
determined North-country type of character. 

At some collieries the overman docs a large amount of writing 
ar office work, in connection with the malting out of fhe wage bills 
ind pay notes. In such cases he usually goet> dow'ii the pit,?st 
5 A,M., and “rides’* (returns) about 11 A.M., after the ba??l?^shift 
hewers have gone inbyc. At the larger collieries, w here the wage 
bills are corresponditigly bigger, the tendency is to employ the 
overman's energies entirely' in the pit work. He goes down with 
the fore-shift dcj>utie.s or hewers, and the office ^vork is done by 
clerks. Something may be said in favour of the former arrange- 
ment When an overman calculates the wages of each undergroumf 
workman, and make.s out the wage bill, and also the jjay note book, 
Stowing the offitakes, and each man’s net wages, he is likely to 
||ve a intimate knowledge of what each man is doing, and 
P^^Mitelkwhen this work is left to^clcrks. ^ On the other hand. 



* Jitter C9SC, the overman is more free to devote (liQtt 1 

* time to pit work. Forms of daily reports itta 
by toe ovcriDan and by the under-manager* are appended. 


COLLIERY 


PIT 


‘ roo 


day 

o’clock 

M. 



Fork-Overman’s Report. 

WenPin at 

A.M. Barometer 

Thermometer 

* Cwcat out 

A.M. 



Flats vuired. 

, Seam. 

' • 

lirweni' Place* 
itispected. 

1 Remarlu. 

1 




^te of Ventilation ; 

► * * So^e of Rolteyways : 

^ » Engine Planes : 

n Refuge Holes : 
^^poties' Reports : 
Accidents : 

Hones; 

Kemaiks: • 


Fore Shift 


Back Shift 


Total 


Na of Hewers ; 

. Coals drawn : 

Na Hewen idle ; • 

Na of persons down the Pit s 

Si^ytoLun 


* Wltdre there is a separate under-managef, as well as an overmli^ia k th 
fiat tlfge coBieriei, the fiemner is/>f cour .e the luperior cjSdal^ 
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Certificated Undkr-Manager’s Daily Report. 


State what part of the mine you have visited... 

Have you or the Manager conferred and 
advised with all rcspopsible officials? 

Breaches of General or Special Rules, and 
action taken 

• 

Have any cirruinstanrcs occurred to which 
you wish to draw attention ? ... ^ 

Have any placc'^ bccii stopped as bein}^* un- 
safe? If so, state why. . 4 lso stale what has 
been done to remedy the same 

Fatal Accidents. — State cause and necessary 
particulars ; to report the same to Govern- 
ment Inspector 

Accidents causing Personal Injury.— Do you 
consider it necessary to report the same to | 
the Inspector? If so, give the necessary | 
particulars 

(jeneial Remarks I 


Percentage of Men off Work in 


Pit 


Average Ton.s jver .Shift per Hewer 


Siipicd * ^ 

The Back-Orerman has responsible charge of the mine undei 
ground in the back shift in the absence of the overman. He visit 
daiiy, as far as practicable, tho.se ()arts of the mine which have no 
keijin visited by the overman, the object being tjjat every workinj 
Ipiace should be visited daily by one of them. On coming to ban! 
after his shift, he confers with the overman, master shifter, aih 
deputies on the state of the mine. He assists th^ overman in 
measuring of the yard work, and, at some collieries, in the mak^ 
the wage bills, ^he report made by him may be in"'^ 



PIT 

Back-Overman’s Daily Rkport. 


SMM 


Dittrifts travelled and state of Working Places 

State of*Vei\tilation 

Are*atl Manholes kept constantly dear? 

Have any places been stopped as being uns^e ? 
smd what action has been taken to reinJjv 
the same? 

• • 

Have ^1 working places l)ccn visited by you or 
the Overman, or other authorised tlfficial? 
If not, state cause ... 

Ha\*e you examined the Deputies’ Official 
Reports, and arc theji projKTly recorded ? ... 

Have you seen that all the Woikmcn and Roys 
in your shift are safely out of the Mine, or if 
not, have you ascertained that they arc left 
m charge of a responsible person ? ... 

• 

Have you conferred with the Ovciman, Master 
# ^Mifter, and Deputies on the state of the 
? ••• 

State the districts in your department where 
Mots are being fired, and are the conditions 
^ Of General Rule 12 and of the Sjiecial Rules 
under the head “Shot Firing” rigidly carried 
out? ... 

Breaches of General and Special Rules 

General Remarks«as to Stoppages, Accidents, 




Barometer, Thermometer, and Water Gauge Indications. 


SvurACB. 

Baro* j 
nctcr. 1 

f Tber. 

1 monieier. 

Water 

1 Gauge. 

1 UKOtSCaoUMD. 

tian>. 

meter. 

^Mfiillhgt 

* 



II On dcicendiog at , 
1 Bctbr* aKamlinf at . . 



TW 


or^Deputy-Ortroiea— Each district, l>r ^ 9 ^ j 
of a d^uly, under the direction the tivemiatibi|r Js 
The dc^ty^is the a>aipetent person requh ^ 



f iwovide signal boards, having printed o^t one sidc^ 
i workmen can go inbye/* and on the dther, « Noorie ta 
%yond this point,” with spaces left for the deputy to affix m 
A^iature in chalk, 1 his board is hui^ at the station, Vmd a 
«^ed by the deputy each morning after his examination b<^ 
fore-shift hewers come inbye. It may be used as a dai^giei 
i%nal, or to let the men know'fthat all is right. It does not super- 
sede the written report required by the Act, a suitable form 
which is as follows : — * 


MJXE 

DISTRICT 


SEAM 


Daii.v Report by Deputy. 

Date * ,QO 

I, being the person authorised, hereby certify that I have examined the 
Ihove-named district, in accordance with General Rule 4 and Special Rules 56 
aad 57, and report as follows 

Gas 

Ventilation 
Roof and Sides 
General Safety 

Signed 

After examining the workings, the deputy meets his men at 
appointed station (usually the putters’ flat, see Fig, 5 , Plate VA 
giwe a w(^en chest (deputies’ kist) is kept for holding the deputies’ 
Hps, and having examined their lamps, and satisfied himH f that 
^ jb safe, he sets them inbye.” ♦ " ^ 

^The deputies are divided into two,shifts. The fore-shift goes 
idWn at 2 A.M.,t and arc “ loosed ” at their respective flats by ttieir 
Tjwutows,” who go down the shaft at 9 A.M., and ride (<«■ retur^ 
P.M., after the other men have ridden, one of 
^^^bnng to see that the whole of the men and boys are of 
j^Jtortion of the mine assigned to them. The back-shift 
WW stay to draw timber i n " broken ” places, which hayo bten> 

f ""fully kepi account at a laige coUiery MvinK ieiy min M 
Hl-Aiiiid dwt 37 per cent of the deputies' time was employed h 

Stiaud thnnigbom llui emum memm mtt 

WJBOttli fruni 6 AM. tih A # it 



•Wera 



__ , ; Ip 

• dnven as ,& as ^uired. H»is is the most 
pt work, and requires special care and experience, fte Pkte 
VI,, .u a lAotograph of a deputy engaged in this woik. Tta 
^tics jtoge shifts each fortnight They get one short sjilft 
Csix Jjoure) dunng the fortnight at the pav week end, when thev 
^ wrking full time (twelve shifts a fortnight). . There are varitdiont 
in Ais custpnt at different collieries, as in the case of the shiftsn. 


. . Master Shifter has responsible control underground in 
ms shift in the absence of the overmen. He keeps an account <rf 
{ e shifts worked by his men. * He writes a daily report (see form 
subjoiped), and confers daily -with the overmen. 


COLLIERY • pjT 


Mastkk Siiiukr'.s Ki i'okt, morning. 

Went in r.M. liaromcicr 7'hennometcr 

Cam^outat a.m. 



State of Ventilation : 
State of Engine Planes : 



HlglitSliift Hewers at Work— 

. District, Ko. of PersMlii 


Signaivn 



70 coimiff woniciNG Am 

The Master Wasteman has tlie charge of the airways, 
especially of the return airways, and of the men working in ^thern, 
of whose time he keeps account. His responsibility is considerable 
in fiery collieries with long return airways, .especially yrhere tfie 
roof is difficult to maintain, but there are some collieries where 
such an official is not reejuired. He also makes a daily report (see 
form subjoined). 


MIXR 

PIT 

M \STi,R Wv^n.vw’s T*)ait-v Rfpokt. 
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SEAM 


DistiKis Utivcllcil and slate of Returns 

Slate of \’etihl,iiion 

Have any changes been made in ilu' \'entila- 
lion? If so, what 

Have any Kegulators been alteicd? If so, 
slate particulars of, and reason for alter.ition 

Have you advised with the Overman and con- 
ferred with the Manaj^er or Under-Manaycr 
as to the condition of your department ? "... 

Breaches of General and Special Rules 

General Rcinaiks as to Accidents, 


BAROMKTKK, Tn KUMOMETI uR, .\NI» \V\IKR (iAUr.C IN1)ICA1I0N!3. 


SCKKAtR. 

lU'o- 1 Thcr- 
nictor, ; inometfr. 

gVu-*c I Undjrci.ound. • 1 

iJam* ! 
1 melcr. 

Titer- 

mumctcr. 

Water 

Gai4;c. 

Befoir tlcsc«iittinji .nt . . 
On aoccndtnc at 




, On dcsrinding at . . .. 

’ Rcforc ascendinp; at . . 





Signed 


The Engineer, or Foreman Enginewright, has charge oTthe 
joiners, fitters, smiths, masons, enginemen, and other mechanics, 
Ibr^^di department of whom there is usually a foremaik, 
directions of the engineer. He keeps a 
each shift worked by the medianics, and ttidr 
* Herhas r^ponsiblc charge of die engkiea^ ! 






^ nwdiJ^, atid tbeiMtteoj^pott of coe^ 
•^eqdnsd by ttie Act {Gtnenl Rukt, Rule j). Som^et M Is^ 
m axfcount pf all materials received, and in what departinent 
•acting as storekeeper. His daily report may be in the 
below. 


M/NE 

Foreman Enginewrigjit's Daii.y Report. 


^ Have the external parts of the Machincr)', the 
state of the Guides and ComliiAors in the 
Shafts, the state of the HeacKGear, Ropes, 
Chains, and other similar appliances of the 
Mine, which are in arttal use both above 
and below ground, been duly examined by 
• the competent |>ersons appointed for the 
purpose? and state their condition. 

StJ^e of Boilers 

Arcall dangerous placcsand exposed Machinery 
properly and securely fenced ? 

Has any part of the M.ichincry or other uoiks 
^in your department b^n rejxirtcd unsafe or 
defective? and if so, state wh.it action has 
been taken to remedy the same 

Accidents and cause 

Breaches of General or Special Rules 

Stoppages and Cause 

General RemarJ^s 
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Hipud 


Heapkeep^ or Keeker.— The men and boys engitged. In ' 
screening and cleaning the coals, and putting them into 
ait ander the charge of this official, who is responsible to the 
fm wing that this work is properly done. He keeps a 
ihowitig die shifts worked, and total wages per irf 

Uten alid hoy ander him ; and he makes daily re^pits, 

of tpoal drawn, and how it ha^been disposed ^ 
n as the Idlowing, which of course is varied^to 
r eondidoiis 4^ a collleiy. 
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COLUERY 




Round per g*w>T 



^(/i‘&SIJfTENDE^fCE Of LAEOUE. 

** •'®»P’«CP« '<«eps an account of- the finthcr 

by fml, staVng the number of truck, descriptions o^f mjods, from 
■whom when arrived, and when unloaded— in which case he i 
t>e said to act as traffic manat'cr as well as lieaokccoer. 



CHAPTRR VI. 

ARRANGEMENT OF LAROUR AND SYSTEAf OF WAGES. 

• 

SoMK kiK)\vio(lL;c’ (if the <laily naitiiu' of a colliery, of the tliffoi'cnt 
classes of labour cniployefl tb(‘re, and of tl^e system of waj^TS in 
vojruc, is essential to a {)ro[>cr under^t.indin^^ t)f the subject of 
colliery workinj,^ In the present chapter, accord inL;ly, will be 
given a detailed dcscripti(»n of these matters as usually arranged 
at collieries in Northumberland and Durham.* 

• 

Days and Hours of Coal Drawing.— Work begins at 6 am. 
At this hour the onsetlers, j)Utters, drivers, rolleywaymcn, and other 
day-shift “ off-hand " men and boy‘^ 'so called in contradistinction 
to the actual coal-getters or hewers g<^ down the shaft, and thefl 
coal drawing commences. The usual practice now is that it goes 
on for ten hours, till 4 r.M. At the lx\e,inning of 1891, the Durham 
Coal Owners’ Association, at the request of the Miners’ Union, 
granted a reduction of one hour. Several large collieries in the 
east of Durham draw' c<»als for twenty hours dail\', employing two 
shifts of off-hand men and boys, and three .shifts of hew^ers. In 
Northumberland there arc bt)lh tcn-hoijr and eleven-hour pits. 
The time s{x;nt in actual coal drawing is usually about one hour 
less than this, as in those cases w'herc the men go dowm and up the 
same shaft as the coals, a good deal of time is taken up in send- 
ing down the back-shift hewers and drawing the fore-shift. At 
some collieries it is customary for the banksman or heapkeeper to 
keep a daily record of every stoppage in coal clraw'ing, stating the 
duration and cause of it. The.sc entries are added to the daily 
report, an example of which form of report, made by the heap- 

keeper to the manager, is set out below : — , 

! 

* The classes of labour employed, system of waj^es, and other mattm < 
appertamtng to daily routine of collieries m other districts than here 
wUl bc^loufid (ftalt with in Chapters XV., XVI., XVIh 




LABOVR ASD n'AGRS. 


Prr ijk.vwisus. 

\ 


Vend 


Filled 


co/JJf:icv PIT 

UKAl'KKFn K'^ DMIA KH'ORT, 

i 


i Tot^ToNf* 


I’U 

Pit 

l‘n 


l . fM . 


nt . ^VMI 

M iirr lull' 


''viAtt ln?> y. 

WafjOW*. 


I .1 .1 


Teamed ... 


.( I . •'!••! 


I Sun -' J ..».' W .. KW -1 


Accidents and Caii^e . 


I’KOUUCli. 


Stoppages and Cause :— 


'Vaggons Reca^t' 

Pit 1 


Pit 



y.y\-' 

III- ' ’ ! 

Ust, ( ..Ml • 
i 11, N 

tin. { 

1 SMAt 1.. 

lu. ; 

Namks. 




1 



Otneral Remarks 


Signed 
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The pay-day Is each alternate Friday for the fortnight endin] 
i« the previous Saturday, and the Saturday following the pay-da^ 
ll a general holiday, so that the days per fortnight oji whidfi. i 
colliery working full time draws coals are eleven. On *“ baff 
Satordays— that is, the Saturdays in the alternate week to p^^ 
week—the pit “ hangs on " — that is, starts coal drawing-^two hour 
earlier, at 4 a.m. instead of 6 a.m., and draws.coals for 01^' hour Icsi 
than usual, stopping at i v.m* The various shifts of men all star 
two hours earlier than usual. • 

Hewers. 1 he coal-grttcrs or hewers are divided into two shifts 
^ch fore-shift hewer ha\ ing a partiici 04- “ marrow,*’ who follows 
him in the same working jdace in the bac k-shift, the two usually 
sharing their joint earnings. As a rule they change shifts every 
Week, the fore-shift hewer of one week coming in back-shift the next, 
and vice vers<f. In ten-hour pits the fore-shift goes down at 4 A.M., 
and remains in the “face” till “loosed” by the back-shift, which 
goes down at 9.30 a.m.. and reaches the “face” about half an hour 
latert on an average, the time of course dejicnding on the distance 
fmm the shaft to the working ])laces, ttnd the means of covering this 
distance. Frequently ;N here main and tail rope haulage is in use 
me hewers are taken inb)'e in a train of cmpt\-*coal tubs. Allow- 
ing half an hour for travelling Ix-twcen the shaft and the face each 
way, the hours worked in the face by the hewers arc not more than 
5} daily, or 60 per fortnight, assuming that the hewer works on 
. ; each of the eleven da\'s. hich is not alwax's the case. 

The furc-shift hewer has dbout two hours in the face before he 
can b^in to fill tubs, as the putters do not get to work before 6.30 
scams this time is usefully employed by the hewer 
m ^kirying” his place and making a “ jud”A^pcrations which will be 
found described in Chapter X., page 162 (see also Fig. 7, Plate VII.)- 
mt in soft seams, and where “ round ” coal (that is, coal running 
latge, such as is usually required for household consumption) is not 
m matter of importance, it is apt to be to some extent wasted. 

V ago, in the county of Durham, it was the practice at 

apft coal collieries for a class of young men, known as “putting 


somewhat at different collieries. 

"ith one shift of off-hand men and 
M «xi^ and been followed for generations in Northumberland and 
adoption of this system which makes the pro-v 
fOW Houts Bill so unsuitable for colliery workin^r in these counties. 




Thin Seam and a Deputy Setting Timbe- 




wjaJsx 


0 


b^ers,” to come down at 4 A,M. with the hewers, and.* put ^ ttili 

* until the regular putters came to work, and then hew till 2 P.M. ; 
the advantage of the arrangement being that it kept the hewefi 
fully occupied during the first two hours. This practice, however, 
was objected to by the Durham Miners’ Union, and w'as given up. 
But it is a general custom, both in Northumberland and Durhatn, 
to employ “ putting hewers,” who coinc to work at the same hour as 
the regular putters, and if any of the latter are absent, the ** putting 
hewers” are called upon in turn supply their places, but in an 
ordinary way' they hew from 6 a.M. till 2 P.M. There arc also 

hewing putters,” who in an ordinary way ” put ” but when there is 

* not a sufficiency of “ putting ’^work at their “ fiat,” they are allowed , 

to hew. V 

The working placef arc divided by lot amongst the hewers evoiy - 
three months. The j.)roccss of drawing lots is called “ caviHing.” f, 
Each pair of hewers are “ cavilled ” to a working place, where they 
must remain during the quarter year, unless they make a mutual 
arrangement with another pair to exchange places with them, 
There are recognised rules, determining what working place a hewer 
must take, when the place to \Wiich he was cavilled is worked out 
during the quarter. Copies of such rules, in use in collieries in tJie 
counties of NorthuiqJ)crland and Durham rcsjx;ctively, will be found 
fn the Appendix, page 301. 

In the majority of Durliam collieries — [>erhaps more especially 
in the East Coast pits— the hewers are paid by the “ score,*' a 
honoured but somewhat out-of-date fashion of reckoning, 
tenaciously adhered to by the men, with their usual conservitis^^^ 
A score in the Wear district is equivalent to 21 tubs, of eitf“ 

6, 8, or 10 cwt, or thereabouts. In the neighbourhood ofj 
Tyne, and throughout those mines in Northumberland 
this mode of reckoning is still in vogue, 20 tubs constitute t) ^ 
score. An “average weight” is kept by the weighman of 
tubs filled by each hewer, who is paid at the rate of the 
price in operation in his district, and all over-plus at 
rate. If his average is under standard weight, at.:— jh 

sponding reduction. , 

^ There may be, and usually are, several score 
se{un,'but, as a rule, one district has but one 
d^ription of twork is pursued throughout ih 
iPKifg'* prices arc naturally in advaiye of “ 

"^^woitehig” (removal of pillars) prices — the coal 
wAi* in the latter iastance,* owing to the weij 




78 tOlLIERY WORKING AND MANAGEMENT. 

incumbent strata taking effect on the pillars. In most instances 
it is agreed between masters and men that “ broken ” prices * 
cannot be enforced by the former until a stipulated area (usually 
l, 2 CX) square feet) of pillars has been extracted, nor shall any 
place be paid “broken'' price unless within 6o- yards of the goaf 
The score price of a district may be determined sorrievvhat after 
the following manner : — 

(l.) At a Durham colliery in the year 18;;,* working the Low 
Main seam with a section of 3 fcet 10 inches of clean coal, it was 
reckoned that in a 2-yard “ place ” an average hewer ought to “ take 
off” per shift a 2 feet 6 inches “ jud.”^ The calculation would then , 
be: 6 feet multiplied by 2.5 feet multiplied by 3.83 fcct = y.45 
cubic feet = 2. 136 cul>ic yardb ; 18.83 ^'vt. (the weight of a cubic 
yard of coal) multiplied by 2.13=40.107 cwf. ; 40.107 cwt. divided 
by 8 cwt. (the standard weight of a tub) = 5 tub.s. 

5 tubs at 14s. per score 3s, 4d. 

Yard work at is. rod. per yard, for 2 feet 6 inches ... i.s. 6d. • 

Per hewer per shift 4s. jod. 

The county average at thi.s timeVas 4s. 8d. 

(2.) In a second instance, the thickness «>f scam was 3 fee^ 

9 inches clean coal ; length of jud, 3 feet ; width of bord, 15 feet ; 

3 feet 9 inches x 3 ft. x 1 5 feet = 625 cubic yards = 5.85 tons of coal. 
And the average weight of tubs drawn from the Low Main seam 
during the previous pay being 8.42 ewts., 5.85-7-8.42=^13.89, or 
nearly 14 tubs. 

From daily observation it may Ixi safely inferred that here the 
average hewer can easily hew and fill 7 tubs during his .shift in 
the “ whole ” working, and allowing him s.s. for his day’s work, the 
score price is fixed at 1 5 .S. 

In order to induce men to put forth greater energy, and also the 
better to drive their places, a yard price is usually added in bord 
and pillar pits, the amount being dependent on the description of 
place driven— that is, on the width and the angle it makes with 
respect to the bordw ays cleat, or main cleavage planes of the coal. 
For instance, in the Low Main scam quoted above, the y-ard prices* 
ranged thus : — 


♦ It has be^n thought advisable to quote actual cases for all the examples, as 
being more reliable than figurative instances. 
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Winning headways ... 

2 yard.s wide 

* IS. Sd, per yard. 

» » 

3 » 

IS. 4d. 


Cross-cuts 

3 » 

IS. 6d. 


^trils (Nonh and South) 

2 „ 

IS. 6d. 

n 

« • ti 

3 

IS. 2d. 


Bords (East and West) 

2 „ 

IS. 4d. 



3 

os. 8d. 


TakThg off bide coal 

Skirtings, jenkins, and Sf»liiiing pillai^ 

jos. 5d. 


Sometimes' winnings arc “ let" 

// the colliery prcviou.sly to 

the f|iiarterly cjivilling, w 

hell each .set 

’’ of men gives 

in its par- 

ticular price, such }’ard 

jjrice being over .ind .above 

the .actual 


S or tonnaj^c }»ria*, whiclt is paid as usual. Then there are 
rcfiucnicnts and details as “ h(»rd\va)'.s cross-cut.s ” and “ head- 
ways cross-cuts/' accon^n^^ a.s the cross-cut place ap[)roachcs to true 
■ bord\\ a\'s or l\oad\\ a\ s course respect i\ el\-. Many other items have 
also to l>e considered by the c«)lliei\‘ viewer in hi.s daily routine in 
this department of his u'ru*k— such as consideration for local hard 
co,'J, vvorkiiu^ wet, sca!lo|)in^, for “hitches/’ “tioubles/’ “balks/’ 

“ ramble," and w hat not, for the determination and settlement of 
whidi no haid and fast rules can be stated ; the (jiiestions raised 
being such as need for their settlement onl}‘ njmmon-.scnse joined 
to exiK^r’ence. 

• As regards the hiode of paN'ing for the taking down of the 
“ramble," or “ following stone," in the seam .already mentioned, the 
hewers, for taking down and casting this back, were paid 2d. per 
inch (in ihicknc.ss) per score <>f coals filled, when the ramble was 
oVer 9 inches thick, but when below this thickness they received no 
extra remuneration. 

In many Northern collieries the tonnage i>rice is in ojxjration 
instead of the .score price, and it is certainly the simplest mode of 
payment. In the thinner .seams, a very frcciuent system of tonnage 
payment is to regulate the price paid h)’ the height of the seam — 
that is to say, the greater the thickness of the seam the le.ss the 
price per ton, and vice vers^, the overman measuring the height in 
the working places every fortnight. 

The course pursued with resjjcct to under-filled and dirty tubs : 
may be .stated thus: — If the bank.sman notices that a tub is not 
tVcH filled, he may “set it” tcj the “ weigh," The tub, if it proven ' 
- to be under weight, is said to be “ set out " by the banksman. 
thus .set out sufrer the recogni.sed reductifin ; but tubs under • 

•which are set out by the weighman a^c included in the avenag^' 

weigiit account, which, of course, they low cr. As an example^ 

- • • • • 
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deductions on this account at a large colliery (the standard weight 
of a tub being 8 cwt.) wc-rc as follows : — 


For Seam — 

56 lbs, under \vei;,;ht in a tub of round coals 
28 „ small „ 


\ 


amount to be deducted, 3^ 




For and Seams — 

56 lbs. under weight in a tub of lound coals 
28 „ „ small „ 


■ 

* amount to bt decfucted, 5d.. 


The quantity of stone, slate, band, or foul coal which a* tub 
could be “laid out,” and the deductions made for the same, were 
at the colliery under consideration, lbs., deduction 4d. ; 25 lbs.,, 
deduction 5d. ; 30 lbs., deduction Sd., coccept when the value oS^'Cne 
tub was below 8d., when its full v.ilue was confiscated. 

f 

The tons hewed j)er hewer per sliift var\' from about 2 Jj tons in 
the hard steam coal ct)llicries of Northumberland, to over 6 tons in 
the soft-coking and gas-coal seams of West Durham. The hewing 
price per ton, c.xclusive of percentage, varies greatl)'. 

There is, however, an average standard wage fur hewers, agreed 
upon between the Owners’ Association and the Miners’ Union in 
each county. When the hewers’ earnings at any colliery are at 
least 5 per cent, above or below this recognised county average, a 
readjustment of the prices paid fur hewing »can be obtained 
either side. This is one of the rules of the Joint-Committee, con- 
sisting of representatives of the Owners and of the Miners, with 
an independent chairman, which exists for the sake of deciding 
questions about wages arising at individual collieries. (The larger 
questions affecting the whole county — such as general advances or 
reductions in wages— do not come within the jurisdiction of this 
Committee.) Its bearing on collier)- management is Srhown by this 
statement of cases decided for the county of Durham : — 



Cases brouglit by 
Wuiknicu. 

C.»M’s brouglu by 
Owners. 

ToOP 

1880-89 (average) ... 

389 = 61 per cent. 

243 = 39 per cent. 


1890-99 „ 

547 = 69 

»» 

244 = 31 

It 


1900 

47 h - 73 

>» 

174 = 27 

n 


1901 

568 = 62 

t? 

343 = 38 

}> 

gn 

1902 

584-60 

1} 

381=40 

>» 

965 

^3 

658 = 61 


406=39 

i> 

1,064 

'W 

5«3 = 64 

»» 

318 = 36 

M 

901 

Average over the whole 

543 = 64 

It 

j 301 = 36 

It 

844 


♦ The falling off in the number of cases in this year was due to the Comnuttee 
iMdug m abeyance for a peii^'d owing to a dilbculty in agreeing on a Cbairtnan.^ 
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The general tendency appears to be that the cases increase in 
lumber, and that the proportion brought by the workmen is larger 
in go<5d* times, as in 1900. How the ca^cs have been decided is 
?hown below : — 



it05. i 3 y<' 1 jSy7 i iloS.t iSyg j j^uo.j iiToi.j 

1 ! 

190.’. j 1903. 

j 1904 jAvcrugcit. 

Tot.ils. 

! ^ * 

Referred 

1 i i . i 

i j 





.irbilrution , 

80 111 i 102 f^S iii; 00 I ji j 

1114: 174 

153 

iiS 

1,484 

14 

stlttled by agree- 

IN' ! 1 ' 1 ' j 

1 1 




ment between I 

1 i s 1 :• 1 






parties ...j 

2 li 2 .tOl 220 24 S| 243 ' 3 S 9 

449 i 4S4 

4321 

332 

3.323 

40 

Decided by Com- 1 

I ! ^ 1 

! 



2,067 


miftee 

1 202 231 ( 202 1 233 201 1 I2vS > l<)3 i 

242 213 

142 i 

207 

24 

Withdrawn 

‘ 187 ! 240 220 130 [ I 5(*! yi ' 1 }0 1 

Mfd !jS 

170 

l 68 

I,6S6 

20 

[?tHn^as out ()l 
jiiristHHioii •)! ' 






Com mil lee 

21 i;‘ 4 i| IS >)1 <*! 

■1 



14 


1 2 

7 ’ot.ils . . \ 

7oi'S3o'S5i* 704 731. t'v' oil 

1 004 ' 

j 

«39 

«o 96 | 

too 

It is noticeable that ihelaigest proj>« 

ulioii of 

case 

f 

jL 

0 

per ce 

nt. 


L)f tile whole— have been settled i)\' agreement * between the two 
[parties in (h^piite alter being brought befoie the (.'omruittcc. The 
proportion decided by the ('ommitt(‘c is only per cent., and tho.se 
referied to local aibitiation 14 per cent, of the whole. 


* It is inlerebtin^^ in it is connection to tlelermine the re.sults of the action 
of Conciliation boards throughout the Kinj^doin, and the following table sum- 
marises the work of '.iK'h hoards in the mining industry dm mg’ npj : — 


Federated Districts 
Northumberlaiul CondliatKai 

Board 

^oithuml>eiland Joint Com- 
nniuee 

Durham Gmcilialion hoard 
Durham Joint-ComimUcc 

Cumberland 

West Yorksliiic 

F«4iL*st of Dean 

Radstock 

South Wales and Monmouth 

idiire f 

Cambrian Colliciies ... 

SaotJand 

Clevelf.m^ (iron mining) 


Nuiiibei of C'iises J<» pulled 


C' -nsi. 
Irinl l,y 
llu.irii 


117 
10 
I ,of)4 

1. 

15 

I 

3 


With- 
drawn or 
skilled 
iinlri>en. 

(Ifiillv. 


: 

1 677 
4 

i 


’Under con 
' si(!cration 
I at end oi 


.Vuiiilar of Ca»c 8 Settled 
during lyoj. 


llv Con- ByArbl- 
( ilwiion ; iration. 


S8 

K 

213 

8 

8 

I 

3 


159 


29 


2 

4 

69 

9 

372 

9 

9 

I 

3 

29 

I 
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How Car the action of the Joint-Committee prevents local strikes 
and stoppages of work is a question not easy to answer. In spite 
of its existence, there were during the year 1890, 86 st«^pages, 
involving the loss of 354 work; and in 189I} 120 stoppages, 
with 362 days’ work lost. In most of these cases the men^^j^ere 
acting conti.iry to tlie o{)inion of the officials of their Unijiri. The 
worsr feature of Jhinl-C'oininittees is ^heir tcndency^-which is 
(|uite contrar\' to their own desire or intentioiy -td usurp tIfS 
rnnction'> of th(‘ colliery manager, and to increase the demands 
inrule by the workmen. Cases whkh ought I'o be settled at 
the colliery, and <'thers which ought nevm' to aiCe, are brought 
before it fur no .sufficient usison, and merely in virtue o[^ its 
existence. 

The Rules of the Joint-Committees* of the Northumberland 
and Durham yXssociations, res j)Ci. lively, are .set out in the 
Appendix. 

We come now to the numerous and varied clas.scs of men 
employed for “ off-hand labour ” (.see pages 39, 74, and 98), who in 
many casc.s arc (like the hewers) yaiil “by the piece.” 

Putters — 'riu'se are lads from sixteen to eighteen years of age, 
who convey the tubs — by the aid f>f ponies Vhen the height of the 
road allows it — between the hewers’ working ])laccs and the j>utters’ 
“ flat” or siding, where the tubs are made up into sets and taken 
away by the drivers. Sometimes men are employed for hand- 
putting. Fig. 8 is a [)hotograph of a hand-putter .starting from the 
putters’ flat with an empty tub. 

The putters are paid ai cording to the number of full tubs 
tlicy “put” from the face to the flat. A jirice p»r .score of tubs 
is fixed for the first 130 yards’ distance in the case of pony- 
putters, and 80 vards in the case of hand-j^iitters. For ever}’ 
additional 30 yards in the former case, and 20 }'ards in the latter, 
an additional price i)er .score is paid, l^or example, at a certj^ 
colliery in Durham, for the first 130 yards, pony putting, iijd. 
score of tubs of coal put is paid, and constitutes the standatH 
price ; for every successive 30 yards in distance, an additional 
penny per score is paid. Thus, presuming the average distance put 
at a flat amounts to 240 yards, 240— 1 30= r 10, and 1 10-7- 30 = 3 
20 over. Than, first, 130 at iiid.= iijd. ; thred, 30 at id. = 3d. ; 
(over), 20^ at id.= ul. ; tMal, is. ^\d. This amount (is. sjd.) wj)! 
be the putting score price, or “ rank,” of the flat 
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The distances from the putters* flat to the working places have 
therefore to be measured frequently. To avoid this trouble, some- 
times standing rank” is fixed — that is, a price |x:r score which 
does- not \ary, but which is estimated to Ixr a fair average for 
the various distances “put” in the difTcrent districts of the pit 
method of keeping aecount of the putters wtirk is the sam*c 
as for.ff\; hc\\crs. Math puttei has a he idle' of “ likens, “ Ixiaring 
^distinctive mark or number, In' wliich his tubs are knowh. lie 
attaches one c 5 V" these tn every tub lie puts, and when the tub comes 
to hank at the surface, llii^ tnkt'n.'as wt'll as the hewer's token, 
which is also ajjtached to ca^h liil>. is taken off by a boy employed 
jbr'the purpose, and hung up 41 the token ( ahin. 'fluis the weigh* 
rfihsiwat hank knows and kee}»^ .leiount <>f. ihr numiK’r of tubs put 
by each putti-r an<l filled by ea< h hewei dail)'. 

The putteis thang<*tlieii llai^, 01 ilistriLts, each quarter year, 
cavils being drawn for them at e<uh qiiailetly cavilling. Every 
morning or in some pits once a ("rtnight j the depul\' in charge of 
the flat appollion^ llu' hewi't's among-a the putlers, and determines 
by ?iome sinqile method of dr.iwmg lots, whuh li'-wei.s each putter 
shall lake. 


Stonemen- Other off-han<l men who arc often paid by the 
piece are .stoneincm. * llu'ir shift is eight boms from “bank to 
bank,” and the)' go down at v.iiious times. Their work, which may 
be termed the “dead” work of the initu' -consisting as it doc.s in 
a very great degri'c, if not entiia-ly, of ojK-ning out and development 
— constitutes erne of the mo-,t impoitant hr*inches of the undcf^ 
ground department. Fig. 9, IMate VT I I.,sji<»ws a sloneman at work 
with a hand-drilling machine in the lai'c of a stone drift. Ihc pay- 
ment of this Itind of work is in many cases a matter of bargain, apd 
in determining the price, manv and xariou- f:iruimstance.s have to 
be taken into consideration. 

For the sake of clearness, tlic several di'scriptions of stone-WOfk 
ma)' fx: considered under the heads 0} i.; Canclics; (ii.) Ridding; 
(iii.) Drifts; (iv.; Staples; and (v.j Misccllaneou.s Bargain Work. 

1 (i.) C.ANCIIES. — Tlu>c may lx of three kinds— top, bottom, or 
side. The construction of air crossings, in so far as the stone- 
work is conceniccl, may also be regarded as coming within this 
category, ^ * * 

Where the mode of calculation adopted is so much.per incj\ in 
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height of canch for a standard width of 6 feet, the following ma/ 
be taken as average basis prices : — 


Top coal 

... i^d. per inch. *• 

Bottom coal 

|d. 

• II 

Top stone, Blue shale (soft) 

ikl. 

II 

„ „ (fairly soft) ... 

... ■ i|d. 

11 

„ (fairly strong) 

2d. 

• II 

Bottom stone (soft) 

ijd. 

• 1 • 

11 » (haul) 

t!d. to 2^d. 

19 

Top stone (post or sandstone) 

2j<l.to3d. / 

II 

Bottom Slone (post) ... 1 

2Ad, , 

97 


X, , $97 0 

These prices are depcMKlent upon the condition that^ explosives are 
used in working the stone. 1 he master will be better understood, 
if a few .specific examples be given. 

First Rxciuiple. — New drift -way; taking off side for new 
landing : — * 

Dimensions. | finished lo feet x 6 feet 6 inches = 65 square feet. 

I Is at jnesciu ... 8 fct;t x 6 feet 6 inches=52 square feet. 

2 feet A 6 feet 6 inche‘;-^ 13 square feet. 

* 3 ^ 3 “^“/ = i'44 cubic j’ards. C haracter of .stone, shale, very brolcen 
and fairly soft, for which the price was i:|d. per inch. This gives 2s. 
7UI .per cubic yard, or 3.s.9jd. per lineal yard. Decided to pay 4.S. 
upon a calculation made as follows: — 

Thirkness of canch = 2 feet -24 inches ; 24 inches at i^(l. = 42d. 

42x6 feet 6 inches (widtli of canch) , , 

_ _ # 


A di.sad\antage which the men had to contend with in this 
instance was their having to “shoot” two shies (canchc.s) instead of 
only one. At the same time, there were two ad\’antages to put 
against this namely, there was ik) “ .-^tfiwing ” to do, and "the owners 
supplied the explosives. 

Second EA:a;//p/e.~E^st incline, top canch : thickness of canch, 
8 feet 6 inches, to run out to 4 feet, thus averaging 6 feet 3 inches! 
Character of stone, white .sandstone. Consider as three canches 
thus : — 


First canch, 2 feet 3 inches at 2UI per inch 
Second canch, 2 feet at 2^ii«^er inch ... 
Third canch, 2 feet at 3d. „ 

Making, per lineal yard ... 


£ s. d. 
o 7 ro 
o 7 10 

0 8 d 

1 4 2 


♦ The sundard \\ idth for all tjese inch prices is 6 feet : 3s. 9id. 
contei^ts of qat^ph) - 2s. 7id. per cubic yard. 


1.44 (cubical V 

(, * 
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the width of canch was 9 feet at top and 8 feet at bottom, ft 
. let at 4s. 2d., less ip per cent, for cost of explosiy<b (gdignih 
aj^JSettle’s water cartridge), say, £\, 2s. |X‘r yard. 

ft will Be noticed that the thick canch is divided into thi^, It 
beiiW difficult to slioot down a canch of sandstone 
ovdt^fect thick without waste of expK si\'es.,and at the 
the re^larity of the place. The first canch is alwa)^ th^ wiest 
to shoo? • 

*T/nni’^xamp/e . — Slanting sta])fc in east side Main Coal 
Low Main seam (December f888 1. In this case, the staj^ had to 
be slanted, in order to enlarge# the return, as an increased quantity 
of air was required (inbye) in some of the new districts then open* 
ing out ; and it was c^sirable also that these districts should be 



provided w ith a better travelling road, d’he use of explosives (witi 
Settle’s water cartridge) was allowed, as there was no air froi* 
broken wf)rkings passing this part of the ri.'turn. It was arrange^.,, 
to work continuously, with three shifts of two men each. , r; 

The mode of calculating the co.st was as follows, there being jliie 
canches in all, each 2 feet thick and 6 feet wide (.sec Fig. lO) t — ’ 

£ 

First canch, 2 ft. thick and 1 3 ydr long, at 3id. p. in. 5s, <xi. per yd 3 0 


' Second 
•Third 

» 

» 

n 

10 

8 


2id. „ --5s. r>d. „ 

3d. „ =6s. od, „ 

S" 2 15 a 
« a* « « 

Fourth 

n 


6 

»♦ 

3|d. „ :::6S. 6d. „ 

w I 19 

Fifth 

W L*' 

• 

4 

>1 

3R „ =:7s.od. „ 

i 1 f 0. 

^Shtth 

r " 

n '■< 


2 . 

V 

3 id* 

= 0 1 $: 4 
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The total cost thils w'orking out to £12. 5s., the men (contractors), 
in order t6 make fair wages, would have to finish the work well, 
within a fortnight. 

Fourth Example . — Taking up seggar, or fireclay, in Main Coal 
seam (September J 889). Paid at the rate of 2^,d. per incl'/,^the 
stratum being of a particularly liard gritty nature. • In a^jOther 
seam, taking up fireclay was paid at the r.atc of lid. and id. per 
inch, usually the latter ; but when the bed was only from 6 inches 
to 8 inches thick, at lAd. Clearing away fallen stone or coal lying 
on top of the seggar was nnt included in the canch price, but was 
paid for extra, accordiiig to the extent. 

An ordinary width of candies is* in main ways, 8 feet wide ; * 
ill branch ways, 7 feet uide. W hen shooting toj) or bottom 
canches, the width being decided, no extrti width that the men 
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Fic. II.— Sketch Iii.isikminc, Mkiiiod ok CAiiuiAriNc. Com oi' Sionl Work 
IN Making an Aik-Ckossino. • 


may make, over and above this, is taken into consideration when 
measuring their work. The powder or oilier explosive will of 
course expend itself somewhat in the sides, but little extra work is 
entailed thereby in dressing back, stowing, &c. 


Fifth Example , — Kstimated cost of an air-ciossing to be shot 


out in Low Main seam (1887), the dimensions being a;? follows (see 

Fig. n):- 

Feet 

liKhes. 

Allowance for arching 

I 

0 

Height of return air-wa\ .ibo\e aivh ... 

6 

0 

Height of in-take air way beneath arch 

6 

6 

Total height 

13 

6 

Hcducl height of scam... 

3 

6 

Height of stone canch ... 

10 

0 


* Assumiii^ the^nain-aiul-tail rope system of hauhige to be adopted. In the 
case of endless chain or rope beffig the system of haulage, the width of catches * 
on matn roads would be from 9 to 12 feet. - 


LABOVk AND U\tG£S. 


Aqiount of stone to be taken down, lo feet x 8 feet x 30 fcct«* 
2400 cubic feet = 88.9 cubic yards, which at 6s, pd. per cubic yard 
total cost. The following is the »nanner of calculating the 
f<S:^ing price : — 


feet at 3d. per inch 

foMlStPtM. 

73d. 

h „ 

84 d. 

. ,, 4 d> ,v 

96 d, 

M 4 ^ 1 . „ 

io 8 d. 

„ 5 d. „ ^ . 

I 20 d, 

• 

48od. 


The place when fini^he(l to l>e S (eei uide y feel. 

720(1. per lineal yard. 

6 ft. • 

£} X to yards^-^p ; 88.9- 6s. (k 1. pei (uliii. yard. 

The inch prices must sometimes be altered lo .suit s|)ecial cir- 
cum.stances, as in the following case: — 

Sir/Zi Example. — .Air-crossing over barrier way in Low Main 
•'irtjtifn (June 1S89'}. 'I’he return and in-take air- 
ways are “ cross-cut f)n,” as the.* [)it-sayiug is, and 1 1 

as shown in Fig. 12. Now this work could not 1 k' 1 ^ 

let at the 3d. per inch basis price, although the J ^ 
stone was ordinal)- " j^^st*’ t sandstone;, as a difficulty 
was experienced in “ tailing out*’ the canch, .so id. I 

per inch was added. There was, of course, more 1 

tailing out to do than if the air-crossing had been 
' r , Kio. t». 

a rectangular one. 


(ii.) RinDixn.— Actual examples again will best explain matters 
in this cla.ss of work. 

First Example . — ICnlarging gatewa) ^, drifts, 8’c., in Low Main 
seam (November 188;). This was paid at the rate of 3s. per cubic 
yard, putting and stowing being close at hand. All stone was 
wedged down, and no cxplo.sives wer(‘ allowed to be used. Charac- 
ter of stone, shale and sandstone. 

Second Example (February 1888;. — Cleaning up and laying 
way for tubs, preparatory to commencing to take off pillars in Dale- 
*f(ray .seam. All along the headways the top coal was “ up-.standing, 
but a band of stone below had fallen, and wa.s lying by the sides, 
where it had been placed by the hewer when working in the whole; 
•The^ were 18 yards in the bord where Ahe top coiil had fallen (see 

fig* 



woamNG and managsmdntP 

As to lieadways. Averages measured from the top of the 
ifl order to-determine how much must have fallen, and taken ^ery iq 
yards. Average =s lo inches. lo inches x 9 feet vvideX53 jig|ids 
long.at ijd. per inch, 10 inches x i ^d. x is. 6d. peryard. 

As to bords (107 yards). The thickness, of fallen .stoned A\>as 
greater here than along the headways, and in 1 8 yards of it top 
coal had fallen. Regarding this as two canches, the calculat^n is— 
(<r) 107 yards x 16 inches x 5 feet wide, i6^inches x i Jd. X i.s. 4d. 
per yard ; and (/;) 18 j^ards x 20 inclics X9 feet wide, 20 inches x 
lidxS = 3s. Ud. per yard. * 





Skktchks Iu.^,’STR\TI^<. Metiiods o». Cauim-atim. Price ior .. 

Third Example . — Putting across “ bord rooms ” was Mid 
at the rate of 5s. per lineal yard, plus the current county 
al»ve standard wage. This was the only bargain work 
with the percentage advances and reductions. f 

*' 

Eourth Example (see P ig. 1 4). — Enlarging a return alr-mrW ,, 
seam {1887). The air- way to be made 12 fe^ 

; higit The present dimensions are 4 feet wide by 6 feet higlESj 
road a 15 c d, owipg to the falling of the 



jLi^t^ Am wA(^£^ 

i:oal was to be hewn out and paid lor at the diiiiiil 

4.5 feet x6 feet»27 square feet of cold. 

4 feet x6 feet«24 area of opening. 

, 5r 

12 bM » 106 square feet sectional area of tinished* air-way, 108 - $1 m 17 
square fe^^aectional area to ridded. 

57 square feet per lineal yard = 6 dibic yards. 

The pricc-^aid was is. id. per cubic yard «= 6s. 6d. per lin^l 
yard. 

• 

(iii.) Stone-Dkift.s. — W hen contracting for the driving oC 
stone-drifts — or, indeed, ^stone-work operations of any description 
a formal agreement is often drawn up and signed by the two 
parties concerned. To quote from an actual instance 


COLLIERY, i8ih October 1887. 

i*.. ^ * 

Nkw Stonf-Drift— Main Coal, 

An Agreement between A. B. on* behalf of the Coal Company 

Limited, the one party, and C. D., E. F., &c., the other party, relative to tii' 
driving of the above-named stone drift. 

First The contractors agree to drive the stone-drift in a straight an 4 
uniform manner. It is to be finished 6 feet high by 6 feet wide, and to rife at' ‘ 
the rate of | inch per yard. The stones to be filled into a tub, “put" tO tttt 
siding. The men to set all timber and erect the brattice for the ventilatkm { 
and to keep the drift in a safe and workable condition to the satisfaction of ^ 
master shifter. ' 


Second The owners agree to provide the explosives and blastiit| <, 

materials. Afet^to provide and sharpen all necessary gear. The timber and , 
t>rattice to bftfeiKn to the drift way end at the owners' expense. '' 

I The payment to be £1. 14s. per lineal yard. Six inches of coil m'"' 
the bargain. 

“ twenty (20) yards, but can be stopped at any time idiould Ihe 

it necessary. 


_ , I Sa behalf of the owners, 

: 5 " ;• 

n behalf of the men, 


Afanapfi 


f / '.T 


^taess to the.above signaturef.. 



working and managiuiknt, 

above Case the stone was sandstone apd shale mixed^ 
jpice 'per cubic yard was 8s. 6d. = per square foot u.33d^ 
is another form of specification, which has been uspd in ^ 
** letting ” stone-drifts to be driven by contract: — • * 


COLLIERY, /, 

Specification and Description of a Stone Drift to be'Dri^^ from 
thb: Seam to the SeaH in the rVir. 


I. The drift to be driven 9 feet wide and 7 feet high, and to rise 4^ inches 

per yard, passing through all strata between the seanraira’the 

seam, an account of which is provided herewith. 

II. The drift to be driven by the marks, as directed by the manager of the 
colliery. 

III. It is expected that the gradient will be uniform, but it may be necessary 

to vary it as circumstances arise. » 

IV. The contractors to find all gunpowder — or other explosives that may be . 
used — candles and other stores ; the owners to provide and sharpen the gear, 
including a drilling machine and drills. 

V. The contractors to lay all plates, and to set any timber that may be 
necessary for their own safety ; and to put in all air-tubes or ventilation bratticej^ 
the owners providing the same. 

VI. The contractors to fill all stones, *coals, and other material produced by 
the drift into tubs provided by the owners, who will also find the means for 
leading away the same. All coals to be filled free from stones or dirt. 

VII. The drift to be driven and w'orked by not le|F than three men in the 
lice At any one time. 

.yill. The contractors to be paid once a fortnight on the usual and accus> 
pay day within five per cent, of the sum earned, such five per cent, being 
retained in hand by the owners as a guarantee for the full and latisfactofy. 
performance of the work. ’ ^ 

IX. The drift will be commenced within a few yards of the mam’ieaidt.r:^ , 
winning in the seam, and as there will be a tail end of top stone 

down before the drift is set in fast, it is agreed that the measurement for 
. stent contract price shall start at or be reckoned from the edntre of th^ tdMf 
end It is furtlier agreed that as soon as the seam is tout^lMli^ 'i 

Contract shall terminate. 


X. The work to be perfonned in a workmanlike ntanner to the entire satis- 
(action of the manager of the colliery, upon whose certificate only the money 
' win be paid. 

XI. Written tenders to be handed in at this office on or before die . 

' 9 °- ^ ■■ 

■•■'■".A' 

" CoUUry ^ / 

^ Fbr4toiic-drifts, the foUowing basis prices answer fairly 
Up of cases.^ For sandstone: price lOd 



in a of 6 feet ^ 

hy 8 feet or thereabout. The price will be feund to vidf^HP 
as^ dvtdth of the drift ; for the wider it is, the better the'iSK 
V the drift was wider than 8 feet, it would let for less 
lOs. w. cubic yard. -For shale : price per cubic yard, 6s. to ;a 61 . ' 
for toe Mme sizes as the above. 

u driven as^an incline, not only are the difficult of 

" putting ’ greater than if it was level, but the shooting of the stonc ^ 
is not so easily effected, as it is worked against the grain, as It 
were — that is^ say, it is not parallel to the planes of bedding br 
stratification— unless, indeed, the strata are much inclined, wh1<^ 
is rarely the case in the Northern coalfield. Furthermore, if, fui 
sometimes happens, a thin bed of softer stone “ puts in ” — which; if 
reckoned a godsend to the stone-man — an inclined drift does not 
long retain this advantage ; hence allowances must be made in tile 
bargain price when letting inclined drifts. 


>' 1 ^ 

/; 


• t4yt/i 


■■ Ujf^4 ... 
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7 Example , — Estimated cost of putting up an incline 

back headways for return air-way, as illustrated in 
* Trouble (fault) proved by a staple in the west back beaiivniii^ 
ind found to be a 12 foot 6 inch ‘‘riser.” The incline tb 1 
S^fe^ies pe5,yard. The .first 14 yards will be !^ot"op6it<^ 

Hi^lt asa c»i^, the thickness of the stone to be remov^ notl 
^ (B^ond a certain thickness it is cheaper and I 

lithe "solid.”) 

height of seam to be 3 feet, 14 yards at 6 i 
« 7 feet F*3 feet 10 feet, canch averages $ ' 
t at 3}d. per inch, 5 X 1 2 « 6q ii«to & I ' 

immtf «Muvl ' 'fiwb j 







14 at £t. js. 4(i m £t7, alMot 
II yaitisat;^3. os. od. « 33' 



Making ;^5o cost of putting up Incil 


' it 'Second Example (December 1889). — A short stone‘- 5 nft to I 
: driven through a “ balk,” let for 10 yards. The section of the “place 
y wM as follows . 

** 


Shale 

Coal 

Seggar (fireclay; 


rt. In. 
1 6 

I 6 
I o 

4 o 


/^TTiere was a good “ parting ” at both the top and the bottom of tt 
I ' drifiti the size of which was 6 feet by 5 feet. The price paid was 6 
cubic yard — say £i per lineal yard. The men (who ^wei 
‘ up to the average in skill or strength) made 4s. gd. a shift, 

" Of fourteen actual instances 6f stone-drifts driven at differei 
' coli^ies in the Northumberland and Durham coalfield, within tl 
last ten to twenty years, the price per lineal yard has varied froi 
j^i. los, for a level drift 5 feet wide and s^eet high, to £6 for 
JlcIHft 5 feet high and 8 feet wide, rising i in 6, The average of tf 
[Jj^fteen gives is. 4d, per square foot area of section : is, per squai 
, area of section for ordinary coal measure stone is a ra 
by many. 

^ driving long drifts through hard stone, considerable econoit 
^ effected by the use of machine rock drills operated I 
^&^pressed air or by electricity. Fig. 16, Plate illustrates 
in point The drift is ii feet wide by 6 feet 6 inches hig 
to be driven a distance of about a mile. Two of Crangtbfi 
t rock drills are being used, actuated by compressed air at 
Ure of 55 lbs. per square inch. This is a percussion dri 
ng at normal speed 300 blows a minute, the cutting 
attached to the piston rod, and moving with the saai 
ating motion. The cylinder is made of gun meta|» aq 
ificbes diameter by .5| inches stroke. The forward 
, necessary to keep the machine up to its work as ^ 
lOikd die rotating movement f 

to htndet it stiikii^ ^ 

by bM 



I‘M I K I \ 
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Fig". t6. Stonemen at work with Machine Rock Drills driven by Compressed Air. 




Wi 


thttsl* varM «t wJH ;^ luit ^ vaiying SS r 
die >t;^e, and the mechanisin is such that the two i 
be-gj^ independently of each other, that is, the i 
forward withoyt rotating die drilh and 
myach^sm Is strong and simple, and the ma 
wrong or n^ds repairs. In hard sandstone, hoitjs 2 indies (ht 
are drilled this machine 6 feet deep within half an hour, * 
igle of progress of the drift runs about i6 yards a fortnighti 
ing continuous with two men at a time following eai^ olh^ I 
eight-hour shifts. In softer stone (blue metal and ^t girdles) ^ 
progress has been as much as J.yards in the fortnight The llfiafl 
are regular colliery stonemcn.And arc on “bargain" work. Theur 
price in the hard sands^ne is £2 per yard, finding themselves 
explosives (compressed powder and gelignite). In the softer $t0|^ 
it was 35s. a yard. 

(iv.) Sinking St.\ple.s.— Two examples will suffice. '^‘^j 

First Estimated cost of sinking staple dowi| 

“trouble,” to prove the scam (November 1888). Sinking oit l||b 
slope of the “ leader ” causes more difficulty than sinking j^rpcn|!|l|i^ 
cularlyi and as the trouble in this case “ haded ” very mudi, it li# 
difficult to cast back the debris. The amount of throw of fault 
25 feet ; the dimensions of staple, 6 feet by 6 feet. ^ . 

V The ordinary rate of payment would have been 7s. 6 d- per <niblC 
y^ (** lOs. per running yard), but owing to ^fficultiss inl^ 
duced by the sloping of the staple, an additional 6 d. per 
was paid. The price was therefore £i. i 6 s. per lineal yard. Tip 
character of stone was as follows : — First 2 feet, seggar, or fireck^ 
nea^t 4 feet, iJhalc; and the remainder, .sand.stonC; Vptt .lo 
ag^lSllst tills there wa.s the soft “ leader ” stone, in which ^.1 
was partially sunk. 1 

Second Example. — The sinking of a staple from the 1 
the Hutton seam, for purposes of ventilation (April 
staple was 13 feet 6 inches in .diameter, the stone bett^jf jpp 
hard shale some sandstone. No water was 
stowage to hand, and the debris was filled fatOwh 

drawn ^ small double-cylindercd engine. The pr^"“ 

per ^ 1 69. « 7s. 2d. per cubic yard. IKicm ^ 

mgn hot^lp of the staple. Beside^ sinking tip^ 

the dSris. 




COLLIERY WORKmC AND MANAGEMENT. 


(v.) MisCEtXXNEOUS Bargain Work.— The prices actvf^J)* 
paid a^a. large colliery in the county of Durham are givfen in' 
the fijfilovving instances : — 

(i.) ^hqivin^ chocks in broken or longivall: 5d. per chocK • jf if 

done by the s1ii<t, 3s. lod. per shift. ? 

, • *. 

(2.) Putting through bord*' or “ wail-ioonis'' i^old^ roads filled 
up \juth fallen stone): 5s. per lineal yixY^.glus curreiU ‘.county per- 
ce|itagc above standard wage. 

(3.) Pillaring in longioall, which consisted of building pillars 6 
feet (and in some instances 8 feet) thick, of refuse stone alongside 
the gate- ways and cross gate-wa)'4il^through the goaf. This work 
was performed b}' back-bye mcn,^ \uho were paid on the score of 
coal drawn out of the particular district ^dicrc the modified form of 
longwall was in vogue. Thus, in a particular case : “ Pay ending 
Saturday, 23rd April itSS^. 80 score 7 tubs were drawn out of the 

sixth north way. To J C Partners, 80 score 7 tubs at 

3s. per score = Li 2. i s.” 

Taking another instance of the same mode of {)aymcnt, two 
men will put in 5 yards in two shifts, that is. it wili take four men 
one shift to build 5 yards. 8 x 3.5 x 15= 420 cubic feet -f- 27 = 
15.5 cubic yards. This at, say, is. 6d. per cubic yard = 23.25 
shillings >5- 4 ~ 5s. gd. per man per shift. 

Again, suppo.se the walling to be 7 feet thick throughout the 
gate-ways and the cro^.^ gatc-\\a\'s, and cross pillars to be built 
every' 2j yard.s, the pillaring to average about 3 feet 6 inchc§ la 
height. The men to cut the bottom the full width of the gate-ways 
and cross gate-ways (that is, to lake up what is left by the hewers, 
who merely cut sufficient bottom stone for tramway width), and to 
stow the same in the juds. The amount per )'ard ,to be paid will 
be on the following bases— namel\% .so much j)cr cubic yard for the 
pillaring, and .so much per inch for the canch. 

(4.) Setting timber balks (long timber about 8 inches square).— 
This is often paid at so much per balk. If set with props, say 8 
feet apart, is. 6d. per balk ; but if .set into the side of way, then 2s. 
per balk. 

(5.) Underground mason ivork. — With arching 9 inches 
feet wide, and 6 feet high, inside, the following rates of payment 
were obser\’ed in a recent instance: — One mason, at 7s. per yard (he 


* Men who do not work in the face. 



lAsom 

^to pay a labourer out of this) ; one stonenlah (whose ditto 
; *<=•)• 8s- per yard : the coSnUe iS 

'jjStK^mg thus 15s., not taking Into account the cost ofpifting 
riie-bricks.^ncf lime. / " 

iic fol^jwing prices were paid in a 6-foot seam^t should 1: 
•noted that ruljfclc-built stoppings cost mor(;thaiuito stoppings > 

nV/'k sloppiiig, 9 iiu lK'^ thick, at Ob. 9(1. per square yard 
)i • - „ at I ■>. ocl. „ 

» *5 t» ;il I S. jd. „ 

»» „ at IS. 4 ( 1 . „ 


Knocking out a stopping./itd building up a door in place of i 
would be paid according to the area of door put in (that is, are 
taken out), and at the safnc rate as building stojipings, IMastcrinj 
stop[)ing.s was paid at the rate of ijd. per s(juare yard. 

In arching, if the distance between the crown (>f the arch and tk 
roof was under i fexjt, the masons received no payment for stowing 
but if the distance exceeded this amount, they wete paid at the rat 
of I d. iKv inch for a width of 6 feet (as in candies;, ( u J s, i>er cubic yard 
Masons in all cases stowed the syaces behind the arcliing and Icvc 
with the crown of the arch free of payment. Masons paid their owi 
labourers. When building pillars above arching, ma.sons wem 
often paid at the rate of is. 6d. per cubic j-ard. 

As to “ putting* stones, one rule is to pa}' so much per foot o 
canch per yard of putting after the first 1 50 > ards, this price bcinj 
^Ajjsually |d. per foot per yard. J 'or example, canch i foot thick, anf 
with a distance on measuring day of 160 }'ards, the amount payabk 
over and abo\^ the canch price wfudd be 5d. 


Datallers. — Under this term are included the various work- 
men — numbering roughly about one-half of the working miners 
—-who, are emplo}'cd, in addition tf> the hewers, putters, and 
stonemen, and who as a rule are paid not by the piece, but by a 
datal w^age. 

Shifters are a class of men who do the necessary repairinpp^and 
prePq^tory work at nights, when the pit is not drawing 
^^idding falls of stone and setting timber, to make the pjt read^ 
for the following day. They go dow n in the eveni ng Usually at 
and ‘Vide” (that Is, return to the surface) at 4.30 A,M., Jbeir idnfil beii^ 


The hour varies at different collieries. 




sl^ 

w^a»,t^sttal; T^ " 

; but at some collieries they get thre^b<> 
ilpar) shifts uShfi fortnight— namely,^ thelwoSund^ nig^j 
il^as the pay Fnttay; and sometimes, instead of on^six-hoi,ir shiftj 
l^kCyget tw 0 seven-hour shifts in the fortnight, one attach weel< 
end^ 

_.k^asfimfM do work similar to that of the shifters, but theif*«rorii 
hl!ifb^ined to the return air- ways. They remove stone which h05 
alleih and see that the roof is propkrly supported, and that thes« 
um air-roads are kept open an« of ample size. They 
jrally old men. 1 1 ewers who are too g>ld to hew often becOmt 
atemen. 

Banksmen and onsetters, instead of a datal wage, are frequentl) 
''j^d a rate per score of coals drawn up the shaft, and thus it become! 
‘their interest to keep the work going, and avoid any stopj^ages 
..Jhe banksmen are stationed at the landing of the cage on th< 
;iwr£ace, and their work consists yi “ uncaging ” the tubs — that is 
the full tubs out of the cage, and conveying them to th< 
s (where this is not done by mechanical power), putting th( 
y. tute into the cage, and giving the necessary signals to thi 
and to the onsetters. The latter, the (jnsetters, d( 
,^Work at the bottom of the shaft. Fig. 17 , Plate X 
ya onsetters at work. The electric light is now frequently usc( 
I lifting the bottom of shafts, and the incandescent lamp 
reflectors are visible in the photograpli 

whose duty it is to keep the wa}^ right on th 
j roads, and expedite the conveyance of the tubs along then 
!S il^ frequently paid by the score of coals drawn, but more ofte 
paid a datal wage. They are also the platelayers of the 
part of their work is usually paid by the piece 
ryardi say ijd. for laying new way, and id. per yar4jror 

old way. Fig, 18 , Plate XI., shows a rolleywiryll^bdrj^ 
in a sleeper for the pin fastening the rail chair, and ^ 
feshift hewers coming outbye to the shaft at the end 

XI a.M. The locale is a self-acting inclined p)|| 
d Ae rope and a roller are visible. 

^;am etther classes of und0rgrQund.0d*^U|MW^ 
liir Mtbft circumstances of each 







Fig: i8 A Rolleywayman Bonng: a SIcep«r. and Fore shift H 




t So?/ if'T ^^”*'W‘i<» of Chfld Laboitr UudJ- 
|?*f tfieifemenTry Fduca ioS ?.f 8^'“’- <« 

UTrtil they hl^pa^ed SMnH ** <*» 

*N*fafc reading and Trithm^- *" ^hjecSI; 

Fttltfiaa boys oT thirteen ycL ol wJTr, t, ««»dKWri 

“>f ittandard. By the Coal AIi^^‘ » *’? P“5j# 

?»f%mdnt of a Pirl nr' ” f Roeulat'on A<!t, IM^ ^ 

«JPt>Won of off-hand *a«-n will i„creMe ai!^ 

m. In Dnrham the “‘h* tM"l!» hl5| 

®>tt^, deputies, and undercrouhd en ■ '"'^" •>‘>y». includiml 

*®W W JJcr cent of the tofal men '* *" «veriip|tf 

^64/%^maining4« pe?cl^^^^ 

n4 the pWportion of hewers is rather t Northumbert . 

Aceotdii^ o a Parliaments^ h 5' per ceof V J 

in July h7n °" “ “f i^r 41 
Ite-in Durham than odT"*'"? °^‘’'f-''«nd labour J.| 
ierwing Table ('which anr.r ^«. coa^-mining district tW? 

r±’ rt“- -^1 


'■*■ S«.i ii E“ " ‘r """« »"'y. "I doesifi 

f^lialBeotary Return:— ‘'’'= fientes given^^ 
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■ IVnuiLiKt • j IVrcentag 

, f)ff Ii.ukI Ml II Persons Surf.ice Hai 
I mil! Ilojsof i eniplojtil i of total unc 
total ufiiler- on Surlnu- i and ahovt 
1 eiouiii' ^ j jjroond. 


I)Ulll.lMI,\VtMinoi( 1. 1)1(1, ,111(1 
\'t)rksl)iic ( N. Ki(lii)o . . 
Durluim /p.iit of;iii( hided ,n 
N('\vt astic Ins|ic( loi.itc, 
Nimhmiiht'tland 

Eiisl .Scotland 

West S( 01 land 
YorksluK' ... 
Man('lici;,tcr(Not!h .md 
Lancashire and Ireland ' 
Livcri)ool(Wcst L.incaslint', 
Denbii-hshiic, and Mint- 

shitc) 

Midland (Doib^shiK, Lei- 
cesict.shiio, Xoti moll. 1111 - 
sliiie, and W .invn kshiic 
North St.ihoi-flshite, 
C’heshne, and Shioiishiie 
South Sl.ilTiMdshiic aiu! 

WoK.csU'rshiie , 

South - Wcslein . lata on- , 
shire, part, (.lamoi^.m- 
shire, jmrl ; Monmomh- ' 
shire, Somet.sci'.hne, .md 
(jlnucestershiie) ,, 

•South Wales iHictonsluie, 
pari; C asin.mlu nshire, 
(]Ilamorj:anshite,})ait;and 
Pcmbi-okeshire' 


2jf>S7 


'S.s45 

1 l.Sp) 

•5.5 P* 

'7,SS4 

3-1,74 

1 h..Sdj 


b,7'"'7 

I 1,2 JO 

« 2,403 

S,(> 4 | 

2>/»32 

d,7is ' 


20.12-1 14,940 


32. on 16,111 


11,145 6,0 '2 


1 8. 


',352 , 1^335^ 


3L442 


49 


A') 


12,709 

4,817 
4,64, S 

6,839 

4,628 

' 2,394 

5,633 


21 

17 


15 

iS 


16 


6,857 16 

' 2,974 ' 2r 

4,728 20 

5,355 : 22 


^ 4,649 14 

( 

I 

9,632 , 13 


* In the ease of S<i;nli \y.,K-v the lot.tl mimliei ol |H-,son> emploied .thove and bclw 
guntod IS, given as 71,451. I his drx-s not agti-e voih the touiL under the separate betid; 
winch are stated hete as they .ip|x:.ir in the Rctutn, 



( HAI’IKU VII. 

u\i(;i:.s /ui.Ls^.ixn casr s/z/cr/rs. 

• 

Tiik fortuij^litly in iMih y<Mi. I'luin Jainiar}’ to Occt'iuhcr, 

ire iiuinbtTt'd i to eo or in tlu‘ collii’jy l)o<>ks anti records, So 
is to faciliti'itu fi fcn'iKC .iinl coiiijiari^on. 

The proci-dmv m ni.ilsiiv^^ up the forinij^htly i)ay l>i!ls -which 
in a larfjc collieiy otfue. concc-nicil it m.iy In* with several pits, will 
in s(>inc cast's run into thousands of [xuinds -\'arics somewhat in 
:letails, accordini^ lo tlu- particular circumstances of individual 
rollieries, aiul to the differmo methods in minor matters preferred 
by indivitlual mana^vrs ; hut in its main featuns the general 
practice is pretty uniform Of cour'^e, in the larger collieries, 
'inploying a large and varied staff, a mf)re elaborate system 
s necessary than the comparatively simpli* ()rocedurc which 
suffices for a small collier)', in the jjresent chapter a genera} 
fc iew is gi\cn of what is neccssar)* to he done, atid c.\amplc,s are 
'urni.shed of the \ ari(jus forms of pay hills, returns of produce and 
:ost, and the like docutnents, retjuired tf) he used in .some .shajK: or 
)thcr in e\ery well-organised colliery. These e.vamples are taken 
irom various collieries. 

The most important of the wage bills is known as the Overman's 
Bill, which includes the wages of all underground workmen, It is 
je^es.sarily an clabcjrate document. One side of a large sheet is 
levoted to a det,jiled account of the hewers’ work, and gives the 
lames of each pair or set of hcwcr.s, the number of tubs filled by 
hii^!''t%ch day, the total number for the fortnight put into scores . 
ir .tons, and the amount of money due at the agreed price per 
core or per ton ; al.so, the yard work and consider|ition money, 
,n^ the total grojis amount due to each pair or .set of men. The 
lumbe^ of shifts worked, and the average earnings per ihift,"m 
Iso stated. 
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A form of so much of an o\'crmaii's bill as i^'latcs to tht* hovvers 
is given in Form A, Flatc XII.; and the hcacmigs (^f the portion 
of the same bill relating to the j)utters, in Forn^, in tlic sanx; 
Plate. Under these headings are stated the number of tubs put 
cat'll day by each putter, llie total, the prices per score, and 
amounts due, and the average earnings per shift. 

The off-hand men’s wages (see fwU, jiages Si and 96; .we grouped 
together in a separate page, under the various heads of putters, 
overmanship, deputies, rolkyu.iy, drivers, traiipers, engine-plane, 
braking inclines, S:c., horsekeepers, spmemen, and shifters, &;c. ; but 
generally a separate w.ige bill is rediuired for slunemen and shifters, 
and another for the wastemen. < 

Another page isoccujiied In- an .ibstivv-t .account ( I'urm C, Pl.ite 
XI il.), in which the tot.ils alread)' -.hown are brought forward, and 
others added, such as oiisetting, b.inking out, ’* sin.irt mone)',” — th.at 
is, amijiints alKjwed to men .md boys iniured at their work. From 
this total some specified deductions are made, on account of coal 
leading, fines for laid-out. vS:(.. The total thus obtained,' if it 
includes tlu' stone and shift work bill, is the amount spent during 
the fortnight on labour in getting^ the co.d aitfl biinging it to bank. 
If the total of the heapkeeper’s and mech.inics’ bills ;ne added to 
the overman’s bill, the gr.md total will show the cost of all labour 
f(jr “getting ’’ the coal, .md juitting it into waggons at the colliery. 
The cost j)er score of tubs dr.iwn. and per ton of coals vended, is 
usually stated on tlu* bill The ijii.mtitv of coals drawn each day 
from the different rov'alties th.it is. ilu' .sejiar.ite .ueas belonging 'to 
different owners to whom io\ .dties for coal worked are p.iv-ablc’) into 
which the workings e.vteiul, is also shown, these particulars having to 
be duly recorded for the making up of the .iccounts rents payable 
to the several owners of the coal projiertiL-s over which the seams 
being worked exlciul. Hut the headings used for this purpose 
need not be set out here.* 

The cost per score of tubs drawn, and per ton of coals vended, 
is stated on the bill in some such form as the following : — 


• At some collieries the overman's bills are kept in book fornTgs.J”'';h, 
though it makes them cumbeisomc to handle, has the advantage of allowing 
readier reference to back billi. 





«F0Rif D. 



.•COILIEHK Tons Drawn, Cost PER ToK^lka 



A Pay Note Book is usually kept, into which arc entei^ 
every pay week the names of the workmen employed; their toti^ 
earnings; the off-takes, under various heads — as, for.exampic, 
sharpener, priest, ♦ laid-out, set-out, firccoal, w'atcr, doctor, minesnif 
permanent relief fund — these items varying at different oollieiiee' 
and with different men ; and the net wages, payable direct to 
the miner, remaining after these deductions. For instances of tiMt' 
particulars r^uired, sec Forrn C, already referred to on the 
ceding page. , 


Each set or pair of hewers receives on the Thursday lonto 
collieries on Wednesday) in pay week — that day being known 
“reckoning day" — a Pa}' Note giving the above-mentioiied, psti'-v 
ticulars m tiieir case, with the number of shifts worked. A noto^ 
thp subjoined form is used for this purpose (Form E, psge 
The men come to the overman's office for the note, and <ptfi 
Ilk any ^estions about it, and satisfy themselves that it il 
■; — — *... 

^ * Roman Cathdlics are found in considerable numbers in mo^ 
c^muni^ many of them being Irishmen, and often 
It is a common practice for them to arrange for the dato 
tocyaheing handed direct to the priest in a lump som by the celtltty iliSB 
||tj^ tne occasion of each foftnighU)»pay, ■ 
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At the pay, the pay note book is referred to as each man cofhes 
for his money, and the name of the individual to whom the mon^ 
is handed is written a^rainst the amount in the bodki * * 

The engineers and heapkeepers’ wage bills, the overman’s, the 
'‘shift,” “w^tc,” and other bills are ready to be examined and 
checked on the Monday and 1 uesday of each pay week ; and on 
these days a manager’s time is generally occupied for thelmost part 
in examining and passing the wage bills. 

A General Pay Pill is also made out stating the totals of all the 
bills, adding incidentals, and deducting any credit accounts which 
there may be, the form of which \uill be seen from the following 
example (horm h, page 104;, whicji is reproduced here on a 
reduced scale. 

Managers generally keep abstracts of labour and other costs, 
showing the totals and cost per ton under various heads, so that 
any increase or decrease may be readily noticeable by comparison. 
These abstracts should show under soi)arate heads all items which 
are specially variable, such as yard work and “consideration,”* 
and stone-work. Some such forms as those given in Plate XIV. 
(Forms G, H, I) arc often emploj'cd. Form 1, which includes in 
Itself some of the details of the overman’s bill, is suitable for a 
small colliery, where from the limited output of coal, and the 
comparatively small number of men and boys cmplo)'ed, a more 
elaborate system of account is not deemed desirable. 

To show the rise and fall of costs at a glance, graphical methods 
are most effective, horms J and K, shown in Plates XV. and XVh 
will serve as an illustration of diagrams suitable for this purpose! 
In one of these, Form J, the varying quantities of coal brought to the 
surface each fortnight, the quantities sold, and the /unounts con- 
sumed at the colliery in raising steam and in supplying the work- 
men with fire coal, are shown, as also arc the tons of coke made 
each pay. In the other. Form K, the varying cost of producing this 
CMl and coke, both for labour and materials employed, is shown in 
like fashion. 

Th^e diagrams illustrate the well-known fact that, roughly 
speaking, the cost of working varies inversely as the output— 
ttot IS, if the output of coal is reduced, the cost per ton of Mtti*2 
that Reduced quantity will be increased. As the line showing the 


* There are small paments made to hewers for difficultfcs and dtawbadte 
S * varying character, the amount being decided at the discretion 

m m^overmen, and coming under the head ef “ consideration.” 
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Form F. 

COLLIERY. General Pay ‘Bill. 

PA y No. From to and with I'^o 


Best. Unscreened. Smai.l. Total. 

XX. T. 1 -j 

Tons. I (.’wts. Tons, I Cwts. Ixons. Cwts. Tons. Cwls. 


'I’his Pay 
Formerly 

Total 

Cusl per 'J'on. 


1 ‘ 

! 



C s 

Hewing, &c., 

Seam - 


Hewing, &c., 

do. - 


Shift Work,* 

do. - 


Shift Work, 

do. - 


Waste Work - 



Shaft Work 

. 


Screening, &c. 

- - 


Wright Work - 

. 


Smith Work - 

. 


Mason Work - 

- 


Labourage 

- 


Keeping Horses, &c. 


Draught Work 



Saddlery - 

- - 



INCIDENTALS. 

Deduct— 

Cash received for Coals Sold at the 
Pit this Pay 

T. C. 

Do. Round Coals at 

Do. Small Coals at 

This Pay- 

• Formerly - - . I 


Total 
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output rises, the line showing the cost falls. This is due to the 
fact that there arc a large number of charges, commonly termed 
upstanding” charges, which continue the same or nearly so, how- 
ever tile output of coal may vary. The water must be pumped, the 
ventilation must be maintained, the winding engines must be in 
readiness, the horses and ponies must be fed, the underground roads 
must be [:ept good, and a considerable number of men must be 
employed, even though little or no coal is being got. There are, no 
doubt, some collieries which may be left almost to themselves without 
taking harm, but these are quite exceptional. Returns made in this 
form are, of course, not in substitution of statistical returns in the 
form of ji.'iy and cost sheets, but are made up from these latter to 
illustrate the course of things over a given period. 

.Some additional forms are also given -namely, Forms L, M 
(page 106), Form N (Plate XVI 1 .), Form O ( Plate XVIII.), and 
h'orm P (page 107) — which have been found suitable in different 
cases for returns of production, costs, ^c., per fortnight or per week. 
They will suffu iently explain themselves. 

It need hardly be said that discretion will have to be used in 
ada|)tiiig the examph's of forms *given in this chapter to the actual 
circumstances of each colliery for which they are required, with due 
regard to the fulness of detail desired in each particular case. But 
in any case the system adopted should be such as to enable the 
colliery manager to grasp for himself, and make plain fof others, 
the true facts as to each fortnightly working as regards the amount 
©f coal got, financial results, the cost of its production, &c. - and .such 
as to show readily any w aste or extravagance which may occur in 
any department of labour or in the consumption of materials. 
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Form L 


Colliery. 


A Seam. 


B Scam. 


C Seam. 


Tons Drawn this Pay 

Do. formerly 

Total Tons this year 

Tons corresponding Pay of last year 

Total Tons last year 

Tons Vended this Pay 

Added to Heap this Pay 

Tons Saleable 

Taken from Heap this Pay 

Total Saleable Tons this Pay 

Formerly 

Total this year 

Corresponding Pay last year 

Total last year 

Average per Day, Tons 

Average Weight of Tub 

Days Worked 


Total 


Form M. 


Seam. 

c 

0 

h 

a 8 
•s® 

0 

Z 

No. of Shifts 
Worked per Day- 

j f Shifts Lost per Day. ■ 

Off Work per Day 
per cent. 

Tons per Day. 

Hewers’ Earnings 
per Day. j 

Putters’ Earnings 
per Day. 

Per cent, 
of Whole Coal. 

if be 

P 

0*0 

Horses. j 

Train Ponies. j 

Putting Ponies, j 

Total 1 

' A i This Pay 
^ ^ \ Last Year 
w 

.3 J « J This Pay 
^ ® 1 Last Year 

« / This Pay 
t'-t Last Year 

/This Pa# 
A.2l.ilUstYe»r 

, '€ 









• 



% 

' » 

m 

9 . 







Form P. 



CHAPTER VIII. 


tools AND APPLIANCES USED IN COAL-GETTING, 


The pick and the shovel are still the indispensable tools of the 
as they have been for a good ‘tnany hundred years. In no 
cle^artment of mining has so little progress been made as in the 
separation of the coal from its native bed. With the exception of 
|L comparatively small number of collieries, where coal-cutting 
techinery is being used, and this, generally^ by way of experiment 
Isa^r than from the proved assurance of its advantages, coal is 
being hewn in much the same way as it was six or seven 
hundred years ago. • 

' The only advance is in the improved manufacture of the 
tooils, and in the use of explosives for blasting ; and whatever may 
& the engineering or economic advantages of that procedure, from 
point of view of safety and health the less explosives are used 
the better. 


/ Picks are now made of cast steel, and are lighter and more 
Arable than the old iron ones. Coal-hewers’ picks vary in weight 
ij to 3 J lbs., the pick in most ordinary use being 2 J lbs. The 
r picks are used for “ nicking,” and for the farthest under part 
he undercutting or kirving ; the heavier picks for breaking down* 
5 top coal. A hewer has generally three or four picks with him 
Ufing his shift. In a soft seam he will not blunt more than one, 
I in hard coal it may be three or four.* A good p(ck-sharpene^ 
8§y|duahle workman at a colliery. In Durham And^orthumber- 
t each hewer pays a fixed sum — ^usually 2d. or 3d. a fortnight-^ 


life of a pick is of course determined chiefly by the nature of |hecdU 
^ Strata which it is used to hew. Coal containing Iwnps of 
||:^^ed brasses ” is very detrimental to the duration 
0 a sttch coal, a hewer will probably use several pic|p in 

Oa an average taken over a large number (1,000) hewSf^T 
y one pick mid two pick shafts per annuni were found 10 k 



1 ^, 3 : shows tjie ordinary form of coal-minerV 

;| ^l^ ^ft is fitted with a steel head, A, slightly 
’ ji^ide (as shown in the sketch) that it can be sprung qjjlt j 
|a Wooden wedge into the end of the shaft, and can be thiiS a 
I to fit slightly varying sizes of pick eyes. The pick is 
-tightly on to the shaft by striking the end of the shaft 
the ground a few times, and is similarly loosened by 



Tw. 19 .— Pick and Shaft. Fig. 30.— Hewer’s Coal Shovel. Fia »i. 

♦ Miners’ Tools. Scale » One-tixteenth. . 

other end. Hickory is now generally used for shafts, ^ W 
more durable^nd heavier than ash. A pick shaft of the dliiHM"' 
:^iown in Fig. 19 weighs 2J lbs. Fig. 20 shows an ordtflS^ 

, hewer’s shovel, made of hammered steel from J inch to ^ in^ 

; #ith 166 ash shaft it weighs 8 lbs. Besides his picks and i 
rhiwer’s ordinary working gear includes a mall or hamn^^^ 
imd whese shot-firing is allowed, a drilling ihad^i^ 
and a beater or stemmer, a scraper, and f ^ ^ 
^ME^fety ftises are used, or electric wires f(k ^iSl 
Kuir k not reauired. Handy drilling machines welg^ 
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50lbs.—such as that shown in Fig. 26, and also in Plate VJII.-- 
may be purchased for £i to £2. 

In Durham and Northumberland the hewers provide tkeir o\yr 
picks and drilling gear, and the owners supply the shovel, mall,, anc 
wedge, and also a wooden stool, or “cracket,” for the hewer to sv 
upon when working. (In Plate VII., and also in Plate XX 1 1 ., th( 
hewers, pick, shovel, and cracket are visible.) The -Mines Act, 
1887, lays it down (General Rule 12), as regards explosives below 
ground, that “in the process of charging or stemming for blasting, a 


Q 



ViG. ^4 .— Mali,. 


dl 

Kit;. 32.— SLKAt'fK. 1* It.. ?J.— I’KlLKtR. Ku,. 

Minkrs’ Tools. Scale - One-si.\ieeiuh. 



person shall not use or hav^e in his |X)sscssion any iron or steel 
pricker, scraper, charger, tamping rod, or stemmer, nor shall coal or 
^eoal dust be used for tamping.” In accordance with this require- 
ment, the necessary tools are usually made of an alloy of ''copper, 
lathe illustrations, Fig. 21 shows a stemmer; Fig. 22 a scraper; 
,.ajKi Fig. 23 a pricker. A mall made of 2-inch square^S^m with steel 
fal^ngs, weighing with its shaft 7J lbs., is shown in Fig?^k4*s,.Jin 
4 roii wedge for breaking down coal is shown in Fig. 25 ; its ^eigbt 
istlbs. 



^pis AND AH^UANptS, ' Wi 

A ^afe substitute for powder in breaking down coal and stone 
las- 4 ong^been a great want in coal mining. Many efforts liavo 
5^n*made to supply it, by various mechanical contrivances, by the- 
ase of lime cartridges (steam, as the expansive or exploding 
being generated by the application of water to the lime), and ipore' 
recently by the invention of explosive compounds of such a chemical 
compositiorr that they generate little flame during combu^ion by 
detonation. 

One of the earliest mechanical contrivances was the stub-and- 
feather, w'hich consists of .a steel wedge or “stub” driven in between 
two tapered pieces of steel terijied “ feathers,” and placed in the 
drill hole, thick end foremost. Sometimes the feathers arc simply* 



curved pieces of steel with little or no taper. They are made 
curved in order that they may better fit into the bore-hole. The 
sizes of “s^ub-and-fcather” wedges vary to suit circumstances, but 
a convenient length for wedging down coal is about 2 feet 6 inches. 

Careful trials with the stub-and-feather in coal getting were 
made at Elemorc colliery, Co. Durham, in 1 87;. These experiments 
proved that in pillar working and modified longwall in the Low 
M^^n seSm— a seam of average hardness, 3 feet 6 inches in section—: , 

. “juds” 5 to 6 yards in width, well kirved, could be brought 
readily byjj^ stub-and-feather when driven consecutively 
thr^fiJiiiHi^s grilled at intervals across the face. Stone-dnfer^ 
have been driven considerable distances by the aid of the 
father* where the risk oi a gas explosion forbade the use of powm^ 



I# colliMry working and management. 

For instance, at a colliery in CoiJnty Durham, in the years i8Bl»82, 
a pair of stone-drifts were driven a distance of about 200 yards to 
win an area of coal, with the help of a MacDerrpott’s drill and stub- 
and-feather wedge, no explosive being used. A series of holes 
2 inches in diameter were first bored close together in a line across 
the face, at about one-third of the height from the bottom^ Xhe 
stone between the holes was then broken away by driving ift^ bars 
into the holes with malls, and a kirving was thus formed across the 
face. A couple of holes were then drilled, one in the right nook 
apd the other in the left, at about two-thirfls of the height from the 
floor, and the stone above the kirving broken down by driving the 
' stub-and-feather into these holes. The area of drift was 5 feet by 
4 feet, and it was driven at a bargain price of £2, a yard (=is. per 
cubtc foot), all tools being provided by the employers. Thqj rate of 
progress was very slow. Had powder been admissible,* the work 
could have been done for, at most, one-fourth of this cost. 1? • 

The stub-and-feather is rarely, if ever, used nowadays, but it 
embodies the elementary idea of several more recent mechanfcal 
contrivances for breaking down coal and stone. The same principle 
is carried a little further in the rpultiple-wedge of the Hardy Patent 
Pick Company, which' admits of the insertion of a third wedge. In 
Jpnes and Bidder’s machine, patented in 1868, a series of wedges (is 
required) were driven in between side pieces by a small hydraulic 
worked by a hand-pump.* In Burnett’s roller-wedge, the 
friction is much reduced, and the efficiency correspondingly, in- 
creased, by substituting rolling for sliding friction between the 
wedge and the side pieces. Mr Burnett also patented a new system 
of nicking, consisting of a series of drill holes, drilled in the coal at 
the side of the jud in a line deviating somewhat from the vertical. 
The Haswell mechanical coal-getter of Mr W. F. Ifall, has given 
good results in some seams.t 

The hydraulic principle has been variously applied to the same 
end, as in the mining wedge introduced by Herr Walcher J at some 
Austrian mines, and subsequently tried at Sand well Park and -other 
Staffordshire collieries ; and in Mr W. S. Shreeve’s patent hydraulic 
wedge, consisting of several hydraulic rams graduated in area, which 
was tried in the Wigan district. Hydraulic wedges inVolve^of 
course the use of water and a hand-pump. 

— 

„ ^ f N. dR£. Min. Inst. Trans., vol. p, ii. t J^il., vol. xxxifiT^ 

1 ‘ Brit. Soc. Min. Stud., vol. x. Paoer bv H. \V. Hutrhes. 



TOOLS AND APPLIA^CMS, 

These several appliances, as wejl as others of a similar natu^; 

( all appear to have given more or less satisfactory results under certain 
circumstances, but x\o one of them has come into genera} ?tpplK 
cation in any district, and their short-lived notoriety may betaken 
to signify that they hav^e not fulfilled the requirements of practical 
work. 

Coed-Cutting Machines. — The use of coal-cutting machines 
has been extending during thq last few years, and since the advent of. 
electricity as a motive power increased attention has been paid to 
them.' Future progress in development of the means for thegetting^^ 
of coal would appear to lie in this direction. 

To one acquainted with the achievements of mechanical iSc^hce* 
in deviling machines for saving of labour, it is certainly surp^^ng 
that the laborious work of undercutting or “ kirving ” coal seams ifli,;” 
still beiiil!; done by manual labour. That this is so, is not for lack ’ 
of ^inventive endeavour on the part of mechanical and mining,; 
engineers. In 1761 a machine for cutting coal was patented by^’ 
Michael Menzies, of Newcastle, and since then scores of m^hines 
have been devised, and repeated attempts made to utilise th€|i:fc,;m 
practice. ; 

,The application of compressed air to underground work 
them a fresh start, and early in the sixties coal-cutting machinoS^t 
< driven by compresed air, were being carefully tried at Durham 
and York.shire collieries and elsewhere. In some cases they have 
been successful beyond doubt. By their aid, thin and hard seams 
have been got, which could not have been worked to profit by 
hand labour — as at Lidgett colliery, where the weekly output was 
increased from,700 to 2,000 tons, and the working cost reduced IS^ 
per ton by the adoption of coal-cutting machines.* 

Stronger |nd better constructed machines have been introduced 
wdthin the last ten years, 1896-1905, and their u.se is extending 
. rapidly. But it should be borne in mind that the local circum- 
li||jances of particular mines even in the same district are often so 
'^^lissimilar, that a machine which gives valuable results in one case 
,' Tlwy bepf little or no benefit in another. 

’ •Fa.vourable conditions for the use of machines are (i) a 
* strong roof ; (2) freedom from faults or other geological disturb- 
; and - ^^/an even floor. There are machines working satii^ 
seante lying at an inclination of i in 4 to 
,, 

c. Min. Sfhd., vol.tfc. p. 124. Paper by R. W. Clarke. 

“ 1 * 
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variations or irregularities of gradient are very disa^^H^igeqBS>to' 
the use of machines. Much depends on the care add ^kill'and 
energy of the men employed with them, and on tfi'e official jn 
charge. 

Absence of gas to a dangerous extent is also essenti^; where 
the ordinary direct current electro-motor is employed as .the agent 
to drive the machines. 

In gassy seams electricity may be used for transmitting power 
along the main roads, and for driving air compressors placed by the 
side of the main intake as near the face as practicable, the compres'Sed 
aif being used for driving machines in the face. This is now being 
done at a good many collieries, and in one instance at least, known 
to the authors, the efficiency of the combination is considerably 
higher than that usually obtained from a compressed air plant 
throughout. 

An important consideration is the physical characteristics or 
structure of the .seam where the machine is u.sed. Sometimes the 
.eoal falls as soon as it is undercut, and clogs the cutter, causing 
difficulty and delay. This may sometimes be remedied by altering 
the direction in which the face is advancing, carrying it across the 
maii^ cleavage planes instead of parallel to them. 

All the coal-cutting machines at present in work may be classed 
‘ under five heads : — 

(i.) The Percussion type, in which the guiding idea of the de- 
signer has been to reproduce mechanically the action of the hewer’s 
pick upon the coal — for example, the I ngersol 1 -Sergeant (see Figs. 
29, 30, 30A), the Champion (see Figs. 3on, 30D), and the Little 
Hardy (see Fig. 30c). 

(2.) The Disc or side-wheel type, in which the cqtting teeth are 
attached to a revolving wheel, such as the Diamond (.see^Fig. 32A), 
the Gillott & Copley (see Fig. 31), and others, which are suitable 
for long straight faces, as in longwall working, but are inapplicable 
to narrow work. 

(3.) The Bar type, in which the cutters are fixed in a rotating 
bar or shaft, such as the Hurd bar machine (see Fig. 33). 

(4.) Chain machines y such as the Jeffrey chain header,^and, for 
longwall faces, the Morgan-Gardner and Mather & Platt. The 
cutters are attached to a revolving chain (see Fig. 27) in place of a 
round bar or a disc. 

(5.) The Rotary type, of which the Stanley header ,^$^^gitr«:pre- 
sentative, which cut an annular groove in the face t^^^Sft^ding. 

For a long time compressed air was “princigij|j^sed as the 




perienc^«8tf^|^pting such machines for driving by an elects 
jxiotor. ThisHi^ifirst adiieved«bv Messrs Clgrke & Steavenson 'H 



tjdg^tt colliery, near Barnsley. At iio-coiliery has coal<ntdi% 
itmehtnes been attended by more satisfactory ^esults^ Expefiishce;- 
hdre has served to show the considerable advantage of cables as a 
’means of conveying power from the surface to the coal face in 
comparison with the pipes required for compressed air. A daily 
pittput of about 450 tons is obtained from eight machines, working 
a seam of the following section (taken in the face on' the occasion 
of a visit) : — 

Feet. Inelt. Foot. Inches. 

' 'COfll 2 I Good liouse coal, Known as Flockton Wallsend. 

/Stone band o 3 

]S^orthless coal ... o lo Cast back into the {^ob. 

, 2 I + I 1 =3 feet 2 inches. 

'the holing is done in the band, and the 10 inches below this is of 
great service in affording room for the from the cutting, which 
is brought out of the cut by the cutting wheel as it revolves, and 
, which, when it cannot be got out of the way, is apt to ctog the 
movement of the wheel. The machine is raised to the necessary 
,, height by using wooden sleepeVs of the suitable thickness below 
* the rails. 

There are several longwall faces in this seam, kept as straight as 
:^s.sible, varying in length from about 100 to 500 yards. Gateways 
are made at intervals of i chain, and cross gateways at about 50 
.to^ yard.s. Each machine is assigned to one face. It undercuts 
j jdip whole length of face, and is then taken along the cross gateway, 
being pushed along the rails by manual labour to the other end of 
the face, where it starts again to undercut. 

; Jn the qase of the electric machines, the conducting cables are 
/ along the cross-gates, being fastened to the props by stone- 
insulators, and are carried from the cross-gates up every other 
■ Thus 20 yards length of cables are required in the 

cfece to feed the machine while undercutting a length of about 40 
y^s of face. 

The cables thus employed comsist of seven copper wires of No. 
16 S.W.G., covered with rubber and an outside coating^ of hemp. 
The top stone sometimes falls heavily in the face, entirely covering 
the machines, but the cables have never yet .been cut through.' 
Safety-lamps are used, but the amount of gas is \?fery ^all. The 
current driving the motor has a tension of aboift 400 vdltsi The 
igptdr makes 1,000 revolutions a minute, normahyspe^^^^ftdt this 
speed is brought down through toothed Vheel gea^ng tp vft mtei 
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-Messrs Clarke and Steavenson’s Electrical Coal-Cutter at Lidgett Colliery. 





•lilts' wlieel is 4 - and '^tfHri^ 

teeth/ i€n single and ten double, placed akernsd»ij^^ ihji^t^ 
the best steel procurable. The cut is 3 feet 6 incbcgi 
and 3i inches in height. There are two switches, one iS^ 
turning on and off the full current, and the other for regulatib^ 
it by bringing into circuit resistance coils. It is under 
Ml control of the attendant, so that the cutting wheel ifei 
started and stopped again within a few inches of its rnoveme^ 
which it is sometimes necessary to do when changing the cuttihf 
teeth aj the coal face. The switches and motor are enclpjS^ 
and protected by a steel cover enveloping them, and when n^s&iP 
sary this cover can be made gas-tight. 

The machine is made of steel throughout, and the various 
are in duplicate, and when needing repairs are taken out ^3 
replaced underground, thus saving the time and trouble of takthjg 
it to the surface. 


The dimensions over all are— Height, 22 inches from the rafl^^ 
length, nearly 9 feet ; width required to work in, 3 feet 9 inttoj 
gauge of way, 21 inches. On an*average, allowing for stoppAgl^ 
and time occupied in moving the machine, the useful work 
amounts to 60 yards length of face in a shift of eight ^ 
78 square feet per hour. As a rule, the machine will “holcE^ fc:^ 
depth of 3 feet 6 inches in the stone band, a longwall fa<^'-?'it|| 
yards long, within three eight-hour shifts. When going str^lit 
in the face without any untoward circumstances, it 
- . Jf;5>fe||<fNninute. ^ \ 

' photograph reproduced in Fig. 28, Plate XIX., 
was taken by ane of the authors during a visit to Lidgett 
represents one of these machines" in the act of “flitting”-— 
being taken along the cross-gate from one end of the longW5i^(||M 
to the other. The cutting wheel has to be detached and coili^^Pl 
separately. * 

It is now, however, becoming more usual to employ a 
to in both directions along the face, so 4s to save the labc^'^ 
«fiittnpg^ • ’ 

'Wirii' side-wheel cutters and all others, except those w 
/|*lngersoU' type, it should not be overlooked that the cpal 


. ♦ In the ctwmpressed air machines the ratio of gearing is ab^ 
. ^ginea^ning: at J50 revolutions, and the cutter wheel on the 
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the cutting: is made in the coal and not in stpne) is 

practically Haseltine, a Chief Inspector of Mines 

.in the lJniXe<i;St#i|« of America, who has published the results of 
some valuabfe' experiments on coal-cutters, gives the following 
figures as the average proportion of produce 



With Machine. 

With Pick- Hat 

id Holing. 

Lbs. 



Lbs. 

2,000 

Lump coal, 72 per cent. ... 

66 per cent. 

2,000 

347 

Nut „ 12^ „ 

14 „ 

424 

42 

Pea „ „ 

6 „ 

182 

389 

Slack „ 14 

14 

424 

2,778 



3,030 


That is, for every 2,000 lbs. round coal, 778 lbs. of small coal are 
produced at the same time by the machine ; and by hand holing 
with the pick, 1,030 lbs. of small, or 252 lbs. more. With machines 
of the Ingersoll type, the results in this respect are practically the 
same as with pick mining, the form of undercutting being the same 
—that is, considerably higher in front than at the back. 

Alternating current electricity with a three-phase motor is now 
applied successfully to driving longwall machines of the disc and 
bar and chain types. Some of the advantages of triphase induction 
motors are (i) the absence of commutator and brushes, hence re- 
quiring less attention, and eliminating the danger of sparking in a 
gaseoijs mine ; and (2) when the work to be done is beyond the 
^ower of tt^e motor, it simply stops, whereas a continuous current 
motor go^s 911 till something breaks. 

following figures, which give the results of a series of trials 
wlth^twQ machines of the percussion type — namely, Harrison’s and 
- Firth-’S — -in . September 1865, are of interest as showing what was 
do^. forty years ago 


!.wor|ed in minutes . . . 

' - %^gth in yards 

S'Xr in feet and inches 

cut 

square yards ... 

^ ‘ per hour 

■. engine 

f Pres^ie bf air at engine in lbs. 

Do. do. at cutter in lbs. 


n.irrison’s Firth% 
Machine. Machine^tj,, ’ 

148 156 


24.5 

31.S 

2.8 

2.8 

21.77 

3 1. 1? 

6.81 

5 ^ 

8.82 

12.0& 

33.15 

21.71 

3 ‘ 4 i 

29.65 

25.5 

28.5 


V^Mr William Firth, whose pick-machine has been in use for more ' 
than thirty years at the West Ardsley collieries, near I^eds, stated 
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Nin a p^per read before the British Associaticw^nj^ thd reiwi 
, of his experience, that forty-eight person^ wouk 

get as much coal as.sixty men hewing by 1iandP®tj^at on a dailj 
output of 6o tons there would be a saving of i? /d. ^on. At thai 
time, when wages were very high, the cost of putting coals int( 
tubs by hand labour was 4s. 5 Jd., and by machine 2s. lo^d., per ton 
including id. for maintenance, and 2d. for redemption of capital. 
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Perhaps the best known of the percussion type of machine ii 
the Ingersoll-Sergeant,an American invention, which is doing gooc 
work on both sides of the Atlantic. It consists of a cutting tool o 
drill connected with a piston which is driven to and fro by com 
pressed air. . It has the merit of being simple, strong, and lighi 
and occupying small space ; and it allows, better than any other typ 
of machine, of the combination of mechanical power with hy^mai 



Fu.. 3a— I ngersoll-Sergeant Coal-Cutter. 


oiritrol.^ More depends on. the man controlling it. Fig.;.^|«^^ 
general view of it, and Fig. 30 shows it in section. 
illustrated is 7 fjet long, and 15 inches high, the C5r^E^11iTO|j 
inches in diameter by 8 inches long. The speed can 'be tegukte 
by means of th» two screws A, A. B is a cushion at the back pf ^ 
cylinder, consisting of a ring of indiarubber, and a metal 
The cushion at the other end Js formed by the thick 
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C, and the air space D, which is in constant communicatioi} witly" 

main air supply. 

In the newer machines these indiarubber and leather cushions 
have been replaced with advantage by cushions of air, the com-' 
pressed air being admitted at each end of the cylinder before the 
piston completes its stroke. The wheels are 14 to 20 inches in 
diameter, varying in size to suit the seam. When the machine is 
used for nicking or shearing, larger wheels are required, and are 
substituted for the smaller ones. The cutting tools (or picks, as 
they are sometimes called, though they are more like drills than 
picks) are fastened to the piston rod by the key G. They are made 
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of forged steel, one side being flat and the other bevelled, so that 
they act as wedges as well as cutting tools. They are made of 
various sizes. To work the machine, a man sits astride of it, 
holding it by the handles, and with one foot armed with a wooden 
clog set against one wheel of the machine, and directing thp blows 
as hejTikes. These machines are especially suited to bord and' 
t of pillar and stall working. A place 8 feet wjde can be kirved 
' ^tdss the full width and 4 feet under in about ^n hour. The 
kirving is made about 8 to 1 5 inches high in front, '’tapering to m/ 
at|beback. «• 

Though the Ingersoll has the merit of Allowing great freedom 





V control to the man 
.holding it, yet this en- 
tails *the drawback of 
a considerable jarring 
action which he has to 
withstand. And it is 
not suited to places less 
than 3 feet 6 inches in 
» height, nor to rise head- 
' ings, nor to kirving in a 
band occurring at some 
height in a seam. To 
meet these requirements 
percussive machines at- 
tached to a vertical 
column or to a frame 
fixed to the floor are 
being increasingly u.sed, 
the Champion (or 
Siskol) and the Little 
Hardy. 

The Ingersoll Com- 
pany have recently in- 
troduced a machine 
attached to a vertical 
column — the Ingersoll 
Radial, which is shown 
in Fig. 30A. A wheeled 
carriage has Ijecn de- 
signed also for this 
machine by Messrs C. 
F. Bouchier & Young 
(patent dated lOth^Nov- 
ember 1904). It is in 
use at Messrs Crompton 
& Sha\^ross Limited 
collieries in Lancashire, 
‘and is preferred to the 
ordinary Ingersoll on 
wheels. • 

V Thft Champion is 
?^^j^jstrong machine well* 
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adapted to hard holing. It has a toothed sector and worms (s^ 
Fig. 30B), through which the movement to right and left is given, 
to it when holing, or up and down when nicking. This steadies it 
and keeps the holing regular. 

The Little Hardy (shown in Fig. 30c) is the most recent, and 
has the advantage of being the lightest and the most handy of 
coal-cutting machines, and therefore well adapted for* thin .seams. 
The machine, type A, with i foot cutter weighs 150 lbs., and the 
column 4 feet long 45 lbs. A stronger machine, type B, is also 
made, not weighing much more, and better adapted to hard holing. 



Kig. 30c.— T he Little Hardy Coal-Cliter kixed i'or Holing uetween Fi ook and Roof. 


In this class of machine— namely, the Champion and the Little 
Hardy— the machine is so attached to its standard that it can be 
mqved round it whilst delivering its blows on the coal face (see Fig. 
30D, illustrating the Champion coal-cutter). The attendc^t moves 
it round the column as a pivot from right to left or left to right 
as the cutting proceeds, so that in plan the cutting takes the form ' 
of the segment of a circle, and to square up th? corners Imjger 
drills are used and the blows directed into the corners. It makes 
^ narrow uniform cut about 3 inches thick. The depth..of cut 
depends, of course, on the leno-th ®f drilfe used, and may be tx- 
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\iended to 12 feet, but half this is usually sufficient It will citt t 
. any height in the seam, according to the height at which ^ 
machine is clampedt to its column, and at any angle of rise or di| 
It is fed forward by a screw and handle moved by the driver as th 
cut deepens, the length of screw being about 2 feet. The drill i 
automatically rotated after each blow. 

The special feature of the Little Hardy is its circular valve 
which enables it to be driven at the high speed of 6{X> to 7CX) blow 
a minute, with air at 60 lbs. pressure, or at 45 lbs. 450 to 500 blows 
It is adapted for “ nicking” in thin seams and for drilling shot hole 
as well as for kirving. At a Yorkshire colliery one of the auth'^* 


horizontal cut in a rrivb. 

ALSO SHOWING ORBN SPACB BBQUItIKn I'OR SWIMGIMO OF MlAOBINl 



Fig. 300.— Thf Champion Coal-Cutter. 


saw it doing good work in driving the advance headings or “stables 
at the ends of a longwall face undercut by disc machines in a 2 foo 
4 inch seam. These stables are driven 9 feet wide and are undet 
cut by the Little Hardy to a depth of 9 feet in a bed of hard segga 
below tbe coal, and also “ nicked ” at one side in the coal to a deptl 
of^ feet. 

' Two men are employed with the machine, and they "are paijia 
the rate of is. Tjd. per square yard of cutting. Thus the kirvirtj 
and nicking of this 9-feet heading to a depth of 9 feet costs 12s. 9c 
(n^t).w The men usually accomplish this in an eight hours’ 
cirning very good wages. 
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The yield of coal for this cutting is 6 tons 15 cwt., making the cost d. A 
per ton of the machine labour ... ... ... ... i 10.66 

Getting and filling the coal, taking up bottom to make a height of 3, 
feet, timbering, laying way, and' putting the tubs to the siding on 
the gate road costs per ton ... ... ... ... ... i 9.62 


Total cost per ton ... ... ... ... ... 3 8.28 

When this work was done by hand the actual cost over a consider- 
able period amounted to ... ... ... ... ... 5 2.53 

Showing a saving per ton in favour of the machine of ... 1 6.25 


From thi.s has to be deducted the co.st of the power (compres.sed 
air) of maintenance, and of plant and depreciation, which u.sually 
runs from 3d. to 6d. a ton. With. the aid of the machine the 
headings are driven half as fast again as by hand. 

The side-wheel t3^pe of machine is the one which has been most 
generally adopted as yet in England, Gillott & Copley’s— which 
has been in active operation for forty years — being one of the best 
known. It is .shown in Fig. 31. • 

In an application of this machine at Altofts colliery, near Leeds, 
in a .seam 3 feet 10 inches thick,^with 10 inches of inferior unmer- 
chantable coal below, in which the holing was made, considerable 
advantage was gained b)’ increasing the de})th of the cut from 3^^ 
to 4'i feet, and the height from 3I inches to 4I inches, the e.xtra 
height enabling the wheel to clear it.self better. A cutting wheel 
68 inches diameter was used. Less than half the number of blast- 
. ing .shots were required in the same length of face, and by still 
further increasing the depth of the cut to 5J feet, it was hoped to 
do away with shot firing altogether. 

By the aid of these machines it is stated* that 120 men arc 
able to do the same amount of work as 172 men did’previously. 

The machine is propelled along the face (in the way still 
practised with all side-wheel machines) by a small wire rope carried 
along a considerable length of face to a pulley block fastened to 
k prop or screw-jack at the far end, from which* it returns to the 
machine, and is slowly coiled on a drum made to revolve by the 
machine, the speed being regulated according to the nature of the 
material to be cut. • ^ 

The use of “ skids ” or “ sledges ” for the machine to travel on 
along the face in place of wheels and rails is becomkig increasingly 
common. There is a heavy outward thrust on a machine under- 
cutting a longwall face, and it is necessary to- counteract this thrust 

* Trans. Fed. Jqst. vol. vii. p. 149. T. I^. Wordsworth. 
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Vji order to k^p the machine up to its work. This is done whhi: 
. the’fnachinc is on skids by means of one or more steel blades (li]ce 
ploughs), which are attached to one side of the frame of the 
machine and which cut into the floor. V\^here rails arc used it is 
most important that they should be firmly laid, so as not to be 



displaced by the strain of the working of the machine. The Usiu|i 
procedure is to have three lengths of rails, and as the machfm 
clears one lengtR in its onward passage, it is taken up and hamje^j 
to a man at the other side of the machine, and there relaid by hhii 
This entails, a large amount t>f labour, and^where “skids” can 
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used instead of rails, one man’s labour may be saved. In* some^' 
’ instances the cutting is made slightly inclined, as shown in'' ‘the. 
section, Fig. 32. This saves the taking up of*a certain amount .of 
bottom stone or seggar, marked a a a, which comes away with the 
coal when it is taken down by the hewers. The portions m&rked 
^ d d do not require to be taken up, being necessar}' to maintain 
the slanting position of the machine. 

The arrangement of the working faces of coal is an important 
point in the successful application of these side- wheel machines. 
At a colliery in Yorkshire, the system followed is to open out a 
couple of straight parallel faces by driving a heading 6 feet wide 
the desired distance. The machine then starts along one face and 
returns by the other. 1 he goaf, or ‘exhausted space, between the 
faces is thus being constantly enlarged. The ideal state of things 
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is that the machine .should be continually employed ,in cutting coal, 
without requiring to be moved from one place to another. 

A well-known disc machine which has come to the front re- 
cently is the Diamond (Fig. 32A), perhaps the strongest of the disc 
machines and better adapted than most to hard ^cutting. In it the 
air cylinders, where air is used as the motive power, are placed not 
side by side but one at each end of the machine, with the bevel 
wheel gear and the disc between them, and similarly in Jhe elec- 
trical machines two motors are u.sed, one at each end of the 
machine. 

It is significant of the trend of experience thaf the motors for 
electrical coal-cutters are now made of 20 to 30 *I.P., just about 
dguble the power that they used to be as first applied to. these 
machines some fourteen years ago. • 




FtG. 3 » A , — Thc Diamond Coml.'Cuttkk. 
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( ^ * In the Diamond machine (Fig. 32A) the cutters are fixed in 
hoxeif, three to a box, and the box is fastened to the rim of the disc 
by a bolt.* A disc undercutting 4 feet to 5 feet carries ten boxes 
or thirty cutters. It is of strong construction, and allows of ready 
change pf the cutters. The renewal of cutters is an important 
matter in mechanical coal-cutting, occupying as it often does twenty 
minutes or half-an-hour, and requiring to be done frequently when 
cutting in hard material. 

In comparison with a disc a bar has certain advantages. It 
occupies less room and is jnot liable to be jammed by coal falling 
on it, which is not an iincoirtni^on occurrence with discs. It allows 
of the insertion of sprags to support the undercut coal close behind 
the advancing cut, whereas with discs the whole diameter of the 
disc must intervene. A bar will cut its way into the face, and can 
be swung out of the cut or into it in a horizontal plane. 

In the Hurd bar machine (Fig. 33) this horizontal movement of 
the bar can be extended through i8o“, and there is a similar extent 
of vertical movement ; the gear box and bar may be turned round 
vertically through an arc of 1 80*. The bar makes a tapered form 
of cut, about 7 inches high in front* tapering to a line at the back. 
This cuts away more 'stuff than a disc, which may be desirable 
where there is a thick “ band ” to cut in, and the tapered form may 
as.sist the subsequent getting of the undercut coal. A parallel 
form of bar is preferred in some instances to the tapered form.* 

In the Hurd machine the bar not only rotates but has a to-and- 
fro movement of about 2 inches in and out of the cut. This helps 
the cutting action and hinders clogging. On the other hand, a bar 
does not clear out the debris from the cut like a disc ; it is not so 
well adapted for. cutting in both directions along the face; and it 
will not cut on the floor level like a disc. An endless chain is 
lighter and less bulky than either a bar or a disc, and appears to 
afford the best method for carrying the cutters. 

The Jeffrey chain header is doing good work, as described 
hereinafter, but as yet the endless chain machines constructed for 
longwall work hardly seem to be strong enough. 

Some interesting experiments recently made by Mr R. M. 
Haseltine, Chief Inspector of Mines in America (already referred 
to at page n8), bring out the decrease in the power required by 
chain heading machines as compared with those of the bar type. 


♦ See €rans. Fed, Inst. M.E, — ^ — «« - 

« by W. Walker. 
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Five bar machines and seven chain machines were tested, whil^. * 
working at seven collieries situated at various points in tlie 'State 
of Ohio. Electricity was in all cases the motive power. ‘Whilst 
the bar machines consumed on an average 18.7 H.F., the chain ‘ 
machines required only 14.4 H.P. to do practically the same work. 
To overcome the frictional resistance of the machine (apart from 
cutting the coal), the bar machines required on an‘ average 6.85 
H.P., and the chain machines only 4,22 H.P. 

The Jeffrey header, first introduced in the U.S.A. about 1876,0 
was made with a rotating bar and driyen by compressed air. In 
1889 an electric motor replaced the,-.ir cylinders, and in 1894 an 
endless chain was substituted for the bar. The superior efficiency 
of the endless chain has been so* clearly shown that the bar has 
quite gone out of use for heading work. 

In the Jeffrey chain header the chain carrying the cutters is in 
the form of an isosceles triangle, at the apex of which is a sprocket 
wheel giving motion to it, and at the angles of the base two small 
wheels round which it turns. 

-The chain with the motor or air cylinders is carried on a 
frame which is moved forward and backward— in and out from the 
coal face — by the aid of pinions gearing into a rack on a fixed 
underframe, securely stayed both in front and behind. 

As shown in Fig. 34, the chain is inside the stationary frame, . 
and runs in a guide, which prevents undue vibration or side motion. 
The chain belt travels on a horizontal plane, so that only the 
cutters in front of the cutter head attack the coal. The electro- 
magnets of the motor form an air-tight and dust-proof case for the 
working parts of the motor. Access is obtained to the commutator 
and brushes by raising a lid in the lop of the motor casing, and this 
lid is itself part of the magnetic circuit, so that when the machine 
is at work the lid is held down tightly by the magnetism of the 
field. 

The dimensions, &c., of an air-driven machine run as follows : — 
Length over all, 10 feet 6 inches ; width across cylinders, 3 feet 
6 inches; height, i foot 10 inches; weight, about 25 cwt. ; two 
cylinders, each 6 inches diameter by 5 inches stroko^; sprocket 
wheel on third motion at a ratio of i to 30 of engine shaft ; length 
bf chain 20 feet, carries forty-six cutters. c ' 

Those of the /ozv type (sec Fig. 34), electric driven, are in height . 
21 inches, length 10 feet 3 inches, width 3 feet 2 inches, weight 27 cwts« 
Machines are built to undercut to depths of 5, 6, and 7. feet, the - 
width being either ^ feet 3 inches or 3 feht 8 inches, and the thick- ’ 




Jeffr** Chain Coal-Ccttikc Machine, with inclosed Motor and inclosed Starting Switch. 
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' A- “ made in both direction 

across a heading from right nooh to left nook, and back from lef 

to 4-ight, but the cutter chain always revolves in the same directlor 
from right to left. Therefore, when the machine is going frorr 
left to r;ght the cuttings are deposited largely in the space made 
by the previous cut and need scraping out with a rake. 

Three mfen arc usually employed with it. Its size and weight 
andicap it in comparison with the percussive machines. In under- 
cutting a place 12 yards wide it requires moving and resetting 
■ eleven times, and the timber also mu.st be moved. It is not suited 
for steep seams^ On the other hand, in sjicecl of undercutting it is 
more efficient than the percu.s'Sivc machines, and it consumes less 
power. It has been in use for several years at South Hetton 
and here .several improvements have been 
added to it, to enable it to be moved about more easily, and to 
adapt It to drilling holes in the coal face besides undercutting. 
These appliances <irc described in the Report, Tart II., “ Heading 

Machines,' of the North of England Mining Institute, issued in 
November 1905. 

When at work in the coal face* these machines arc placed on 
wooden skids— of the dimensions, say, of 13 feet by 6 inches by 
4 inches— with a piece of J-inch round iron let into the centre of 
their upper surface for the machine to slide on when being moved 
from one position to another. The.sc skids lie on the floor in a 
direction parallel to the face. 

An ordinary performance of this machine is to undercut a .stall 
15 yards wide in an eight hours’ shift— bank to bank-to a depth 
of about 6 feet, cutting in a hard shale band in a .scam of the 
following sectiog ; — 


Coal 

Shale band 
Coal with bands 


2 feet o inches 
I foot 6 inches 


o feet 7 inches 


3 feet 6 inches + o feet 7 inches = 4 feet i inch. 


' ' r about 2 feet above the floor, the 

itiachine is raised to the desired height on metal bearers fixed 
underneath to the sides of its frame. In cutting the width of 15 
yards the machine has to be moved fourteen times. The pressure 
of air at the marine runs about 45 lbs. The ordinary rate ol 
Undercutting, including all stops, is 31 square feet an hour, ahl 
thif IS in hard material. * 
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With the aid of this machine a heading 9 feet wide has be§rf 
driven in this seam at the rate of 30 yards a fortnight, ahd^at ^ 
very considerable reduction in the cost per ton. Both tho coal and 
the band are hard, and with hand holing the rate of progress would 
not be more than 10 yards a fortnight. 

As regards the proportion of round coal made, there are some 
seams where the coal requires to be shot down in headings after 
being undercut, the narrow slot-like cut made by the chain header 
being .sometimes insufficient for the fall of the coal. Where “shots” 
are required the proportion of large coal will be reduced. This 
machine is not adapted to “ nicking” (Vertical cutting). 

In driving headings with it in .s^mc seams, the proportion of 
round coal got is less than with hand holing, more small being 
made. But this is not always .so. It depends on the structure of 
the .seam, and the direction in which the place is advancing. In 
.some ca.ses a considerabl)' larger proportion of round coal is got 
than with hand holing. But in this rcs]iect the machines of the 
Inger.soll type have the advantage. * 

The e.xperience gained in the United States throws some light 
on the relative merits of the.st machines. Within recent years, 
the number of electrically-driven chain machines in u.se there has 
been increasing much faster than tho.se of the percussive air-driven 
type. This, however, may be due to the increasing u.se of elec- 
tricity as a motive power as well as to the greater efficiency of the 
chain machines. 

The recognised scale of payment of labour is lower with the 
chain than with the percussive machines. / According to the Pitts- 
burg mining scale, wdiich was given in evidence before our recent 
Coal Commission by Mr A. S. E. Ackerman, the cost per ton 
agreed to by owners and workmen is 38 per cent, less for labour 
in cutting with the chain machine than with the percussive. On 
the other hand, it is recognised that the getting of the coal 
after the chain machine is harder work than fifter the percussive 
machine, and accordingly a higher rate per ton is paid in several 
of the States. 

A Jeffrey chain machine has been for some time at wprk in one 
of the Park Lane collieries, near Wigan, and the authors are indebted, 
to the manager of those pits, Mr William Clark, for information ' 
concerning the machine, and the w'ork performed *by it. 

The machine is driven by compressed air. tThe compressing 
plant, which is stationed at the .surface, is compound in it^ action, 
and provides'an abundance of power. iPeomprises a low-pressure 
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Jur cylinder i6 inches in diameter, and a high-pressure cyllndi 
9 ihches in diameter ; the steam cylinder being 14 inches I 
diameter. The arrangement of the cylinders is shown in Fig, 35. 
The intercooler is full of brass tubes, through which a constan 



\ 

t/o. 35 .— Sketch siiowinc Arrangement ok A(k*Comi‘re‘<sing Cvlinhers. 


stream of water passes. Both air cylinders are jacketed, and wate 
circulates through the spaces. 

The air is taken clown the shaft in 6-inch steel pipes, am 
delivers into a receiver at the shaft bottom ; from thence a 3-incl 
steel pipe carries the air to poinjt A (Fig. 36), where the pipes an 
reduced to 2 inches diameter, for convenience of coupling am 
uncoupling the hose. 

The pressure at the surface is 90 lbs. per square inch, am 
the same at the cutting machine when stationary, but when work 
ing it falls to 76 lbs. 



Fig. 36,— Sketch of Underground Workings, showing Position of Jeffrey Macuimb 
• AT Park Lane Colliery. 


The place where the cutting machine is at present working is 
50 yard| wide, with two roads packed in the middle for intake anC 
return air-way (see Fig. 36). 

■ The section oC the seam is as follows : — 

Roof ... ... ... Flaggy sandstone. 

Coal • ... ... ... 3 feet 9 inches to 4 feet 

• Floor ... ... ... Silicious stone — veryhard.^ 

The machine takes*out a cut 3 feet 6 inches wide by 4 feet deq 
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and inches high. The number of cuts which can be made in* 
a given time depends, of course, on the state of the roof, and* tha 
quantity of timber which has to be knocked, out and reset. .In 
one case, it was found that the average number that could be made 
was six per hour, which means 7 yards in length undercu.t 4 feet 
deep or 84 square feet undercut per hour. 

The time occupied in actually cutting the coal is' only about 
three minutes, the remaining ten minutes being taken up in re- 
moving and resetting the machine. The engines and chain have 
worked remarkably well, and have given no trouble. 

According to a statement of Mr R. S. 'Williamson,* the manager 
of the Cannock and Rugeley collieries, where these machines were 
.in use for some time, an average length of holing 4 feet under, per 
shift of nine hours, in the Bass coal seam (5 feet thick) is 105 feet, 
yielding 65 tons of coal, and the saving in cost of labour as co'm- 
pared with hand holing 5|d. a ton, the cost per machine being 
6.37d., as compared with hand holing is. per ton.r Moreover, 12 to 
1 5 per cent, more round coal is obtained. 

It may be taken as clearly proved by practical experience that 
there are many seams where the'adoption of coal-holing machines 
in place of hand holing will ensure (i) a larger output from the 
same area of workings with the same number of men ; (2) more 
round coal ; and (3) a lower working cost This reduction in cost 
will be greater, according as the cost of labour is higher, and the 
holing harder. 

Judging by published statements, 6d. per ton is an average 
saving, but it is doubtful whether cost of motive power driving 
the machines is fully considered in all the statements. 

The working cost per ton is naturally the point .which receives 
the first attention of the colliery manager, but it should not be 
overlooked that an increased production and an increased propor- 
tion of large coal may give a profit considerably outweighing even 
some increase in the working cost. 

The North of England Mining Institute has recently issued a 
Report on Mechanical Coal-Cutting, in which are published the 
results obtained with machines undercutting longwall faces yt about 
thirty collieries in various coalfields of Great Britain. The examples 
include all the best known machines and a great •variety of natural 
conditions of working — thick seams and thin seams, level and 
inclined, good roofs and bad roofs, deep and shallo;^. 


f' 

■j * Tram. Fed. Ipsf. of Mining Ehgimers., vol. vii. p. 307. 
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These examples show that 54 lineal yards of face undercut 
4)er ^hift may be taken as about an average performance per shiJfl 
of .a longwall machine, including all stoppages. In square yards 
undercut per hour it runs about 7 in seggar, in dirt bands 
^tid 9j, in coal. The cost of labour with the machine averages 
4.73d. per ton, and the cost of getting the coal and of all othei 
labour in th‘e face is. lO.sGd., making a total for all labour in th€ 
face of 2s. 3.29d. 

The average saving in comparison with hand holing is 7d. a 
ton on labour in the face, but this 7d. has to ciwer the first cost oi 
plant, the cost of power, and. maintenance. 

It seems that at the present time, when machines are being 
tried at many collieries in a tentative and experimental way, and 
the cost is therefore higher than it may be eventually, there is no 
overwhelming evidence of their saving in working cost under all 
the varying conditions of Briti.sh collieries. But when we turn to 
the production par man and the percentage of large coal, the 
evidence is clear and decisive. Where 3 tons per man is got with 
hand holing, 4 tons may be obtained with the aid of machines, and 
10 per cent, more of it as large coak Another point to be observed 
is that the use of coal-cutting machines also tends to regular and 
.systematic working — straight faces, careful timbering, a more 
scientific method altogether. 

The rapid clearing away of the undercut coal is a matter of 
much importance ; and in this connection the appliance known as 
Blackett’s conveyor, which has been introduced recently, and is 
illustrated in Fig. 37, shows promise of being of valuable .service in 
many instances of thin seams where there is not height for the tub 
to be taken aloog the face. 

The contrivance is, practically, a chain-trough conveyor adapted 
to underground condition.s. An cndle.ss chain of special design moves 
along a steel trough, the chain drum being driven through gearing 
off an electric motoif or compressed air engine. The space occupied 
by the conveyor is about 10 inches high above the floor by 19 inches 
wide, and in length they are usually made to serve a face of 
90 yards^ The hewer fills his coal into the trough immediately 
behind him, and it is carried by the chain to the end of the face, 
' where it falls off the conveyor into the tub standing on the going 
road to receive it. A large quantity of coal can thus be rapidly 
filled and sent a\vny. No gate-roads are required, and much costly 
stonew9rk is thus saved, 

•The chief difficulty iS the moving forward of the conveyor aa 
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the face advances. The troughs allow of considerable bending* 
and are light and can be easily moved forward. But all the timber 
in the way needs to be removed and reset ; and the support* of .the 
roof in the face presents a different problem from that usual, 
because there are no pack walls in the goaf behind. 

In thin seams where the roof falls readily in the goaf, or bends 
down soon so as to make it solid, and where the face can be main- 
tained without much timber, the conditions are favourable to this 
conveyor, and great economy may be secured by it. 

Its practical application has been described by Mr F. 0 . 
Kirkup in a paper read before the N.A.C.M., North of England 



Fig. 37.— Ci.ac kettN Convevor. 

branch, on November 9, 1904. In a 2 foot a inch seam of hard 
coal a 1 00-yards face is being undercut by a Diamond disc machine 
to a depth of about 4 feet 3 inches, and the undercut coal got 
aiid cleared away by the conveyor every twenty-four h|)urs. To 
move forward the conveyor and remove and reset the timber,- 
a Shift of six men go down every evening, and they can' usually' 
get it done in ten hours. The cost of this labour averages 
/.yod. per ton. The face yields 80 to 90 tons 6f coal daily, and 
this is filled into the conveyor by eight men in about six and a half 

hours. Their labour costs io.88d. aer ton? 

t . 
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In •comparison with hand labour there is a saving with" i 
•conveyor, after allowing fully for plant and power, of is. a toft, I 
it is stated that the increased quantity of round coal gives anotl 
IS. a ton on the selling value. 

In Qther instances where this conveyor has been tried, owing 
great difficulties with the roof it has been found impracticable ; I 
undoubtedly there arc many seams where the natural conditk 
are such that it may be used u ith advantage. 

To answer the same purpose of conveying the coal along t 
face in a thin scam so as to save making roads with its expensi 
stonework, low trams, which can be run along the face and empti 
into the ordinary tub standings on the going road, have been tri 
on .several occasions. Recently, at Mickley colliery in Northui 
berland, considerable economy has been achieved by an adaptati 
of this .system with an endless rope to pull the trams to and 1 
along the face. A full description of this arrangement was giv 
in a paper by Mr«J. W. Batey, read before the North of Englai 
Mining In.stitute in April 1905. 

A machine of an entirely different type from any of those y 
mentioned is the well-known Sttfnley coal header, the invent^ 
of Mr Reginald Stanley, of Nuneaton. The cutters are carried < 
the ends of radial arms, and make an annular cutting leaving a cc 
of coal in the centre which is removed as the machine advano 
It is driven by comprcs.sed air. It has done much good work, ai 
is the only machine of its kind in practical use. By its aid headin 
can be driven very much faster than by hand labour. 

A “ full cut ” machine is al.so constructed, which does not ma! 
an annular cut but removes the whole of the coal in front of 
It makes moge small coal than the annular cut machine, b 
advances at a more rapid rate. 

At Hamilton Palace colliery, N.B.,* where these headers we 
used in seams 7 feet and feet thick, over three months tl 
average distance cut, 5 feet in diameter, was 259 feet per fortnigi 
or 12 feet per shift. In some cases the rate of progress has be< 
I yard per hour. At Nuneaton colliery, in driving a road $ f© 
6 inchesgdiameter in the “slate” seam 10 feet 6 inches thick, tl 
average rate of advance has been 10 feet per eight hours’ shi 
with an annular cut machine. 

The machine is especially useful in enabling a thick seam to \ 
rapidly opened t)ut after the shafts have reached it, particularly i 


* T. S. Dixon. Scoifh Inst Tram. vol. xv. n. 1. 
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deep sinkings where large shaft pfli^ musl!'|i^,]eTt, and a good 
output of coal is desired as speedtl^^'posslblei •^'^1-. ’ ' . 

In spite of many failures and disappointi^ehts, coal-cutting 
machines have been gaining ground steadily, and are certain to 
play a larger and more useful part in the future of coal .mining 
than they hav^e done in the past. 



CHAPTER IX. 


DIFFERENT SYSTEMS OF WORKING— SOME COMMOh 
CHAR A CTERISTICS, 

Commencement of Operations at the Seam.— The shaft 

having been sunk to tlie seam of coal whicli it is intended to worl^ 
it becomes the duty of the colliery manager to consider on wha 
principle, or by what mode, it will be most desirable to exploit an< 
develop the available coal. 

One of the first, if not the first thing that will claim hi 
attention after connecting the shafts by an underground passage 
will be the area of coal required tol3e left to support the shafts ant 
buildings around them on the surface, and the number and directioi 
of the narrow places to be driven for the purpose of “winning 
the coal. 

In coming to a conclusion on this matter he must be guided h] 
a variety of circumstances, prominent among which are the amoun 
and direction of the inclination of the seam, the direction of thi 
cleavage of the coal, the position and extent of any known fault 
or “troubles,” dykes, and nip-outs. The situation of the differen 
royalties, if the*development of more than one is contemplated, I 
also a matter for initial consideration, so as to allow of there beinj 
as few instrokes as possible. 

The main roads (a) should be as central as possible for th< 
whole area — />., should win as much coal as possible ; (d) shouk 
drain water from as large a proportion of the total area as possible 
(c) the gradient should be in favour of the full load coming “outbye' 
to the sl^ft ; (^) any water - met with should find its own way t< 
the «haft ; (e) the roads should pass through as few different pra 
parties as possible*; (/) they should encounter as few faults su 
possible ; (^) they should be driven as cheaply as possible. 

A correct estimate and thorough consideration of these matten 
are moist important, and the decision on the several poinjta 
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irising must be guided by the balance^^f\^ vantage. In practice 
Ac predominating guides are that thg:^a^.road (winning) should 
be water-level — that is, should rise ^i^i^j: 'i* in 2QO — ahd should 
be straight, and where there is a pronounced gradient of seam, this 
decides its direction. On the inclination of the seam will largely 
depend the mode of haulage to be adopted — whether self-acting 
inclines can be utilised to the saving of much initial’ expenditure, 
and an ultimate lessened tonnage cost, or whether mechanical 
haulage is necessary. The inclination of the .scam will also affect 
the manner in which the drainage of the mine must be carried out 
— whether an engine for draining workings to the deep is necessary. 



Fig. 38.— Section showing Coal left to suitokt Shaft in an Inclined Seam." 


or whether the mine can be drained by gravitation. The vefitila- 
tion also will to some extent be governed by tlje inclinati(5h,,hiore 
especially if the seam makes much gas. These points-— as well, 
possibly, as others of material importance which are peculiar to 
the locality where the coal tract to be operated upon i| situated 
—will arise for consideration and decision. • 

-The gradient of the strata, when considerable, must also be^ 
taken into account in deciding the size of the Shaft pillars, and 
Aeir position relatively to the shaft, a larger an^ of coal being 
required on the rise than on the dip side. This is due to the fact 
tiiat the fracture of strata by subsidence ctoes not take plaoei^aicmg^ 



*^tical lines, but iaa cjlj^ion sdS&ewhere between the vcrUdikl lilic 
,tn^ perpendicular to^^&|kes of bedding (except under abnOQfj^ 
cir.cuftistances, sucjj.ls /If^Jaiccurrence of big faults or of runruf^ 
strata, such as sand or gravel). In the annexed illustration (Fi| 
38), the dotted lines show the probable lines of fracture, which ar 
curved and lie somewhere between the vertical and the perpendicula 
to the planes of bedding at the limits of the excavation. If th 
shaft be a shallow one, it will of course admit of smaller shai 
pillars being left than in a deeper one, but in no case shouh 
they be under 40 yards square. An important point also is th 
nature of the floor of tlie seam : where it is soft and heave 
readily, pillars must be left larger than otherwise would be neces 
sary. The size of pillars cannot be calculated with scientific an( 
mathematical accuracy, as many of the factors cannot be deter 
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Fit;. 39.— Plan ok Shaft Pillars. Scale, i in. = 200 yds. 


mined exactly, and experience is therefore the main guide toward 
the determination of the extent of coal to be so left. 

Under ordinary circumstances the following rule may be takei 
as a fairly reliable guide to the sizes of shaft pillars required fo 
various depths, not exceeding 200 fathoms or thereabouts ;~ 
Taking a minimum size of 40 yards square at a "depthtt 
6 a fathoms from the surface, add 10 yards for every additibha 
20 Jathoftis in depth. Some colliery managers, however, do nc 
quite such ajarge margin to be necessary, but lay out thei 
i^aft pillars ‘on the principle that the size should be a quar^ 
'Of tl^e ^depth frqm the surface in yards square. But betwee 
jtihese'two rules it will be seen that there is not much to choose, th 
diQer^e, whatever the .depth, amounting only to 10 yards in tli 
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size of pillars. In Fig. 39 arc rcpresanled the shaft pillars and ' 
^winning places in a seam situate at a depth of i8o fathoms from, 
the surface. . . * . 

The area of coal to be left to support the shaft in level seams is 
perhaps best expressed as a radius round the shaft as centre. For 
instance, at the deep winning of the Barnsley bed in Yorkshire by 
the Cadeby Main shafts, 750 yards deep, a radius of 300* yards of 
coal. round the shaft is left, and beyond that the whole of the coal 
is to be taken away by longwall work. Again, a recent sinking in 
South Wales is 433 yards in depth, and a radius of loot yards 
round the shaft is being left. 

Principal Methods of Working^. — The two principal systems 
of working a seam to “ get ” the coal are those known briefly as 
(I.) Bord and Pillar, and (II.) Longwall. In the former, narrow 
places are first driven in the .scam .so as to form pillars, which are 
subsequently removed : in the latter, the whole of the seam is 
removed in a long “ face,” the roof behind being allowed to fall, or 
the excavation filled with dSris. The.sc are the two leading 
systems, and all other modes, of working may be said to be 
modifications of one or the other. 

The conditions favourable to bord and pillar working are as 
follows : — (i) If the roof contains water ; (2) if much gas issues from 
the coal ; (3) if there are many important buildings or reservoirs 
on the surface ; (4) if the workings are beneath the sea ; (5) if 
there is difficulty in obtaining .sufficient material to pack the goaf ; 
(6) if the top stone is of a loose nature and likely to fall in the 
working face ; (7) if there are many “ faults.” 

The conditions favourable to longwall may be stated thus: — 
(l) A seam free from faults ; .(2) a thin seam ; (3) a seam of hard 
coal, difficult to hew ; (4) a .seam with a suitable roof, that bends, 
but does not easily break ; (5) a seam with a “ dirt ” parting — f.^., a 
band of soft stone ; (6) a seam where either fireclay or ironstone 
is worked contemporaneously with the coal. 

* A circle 600 yards in diameter = 262,744 square yards, ^ of 750 yards= 188, 
which squared = 35,344 square yards. ® 

+ A circle 200 yards in diameter = 31,416 square yards, ^of 433 = 108, which 
squared = 11,664 square yards. 

The pressure of the superincumbent strata seems to increase more rapidly at 
greater depths. Hence a rule applicable to shallow depths does nof apply to 
greatd^ depths. 
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. * Such are the conditipul: ^usually stated. It is seldom that 
d^efdct determines the manner of working, but rather a series pf 
general conditions point to the right conclusion. For instance^ it 
is mentioned above that a thin scam, other conditions being favour- 
able, can be most satisfactorily worked by longwall. Undoubtedly 
this is so, but at the same time a thick scam — even when free from 
band — can often be worked to best advantage by this mode, as will 
be shown later on (see pages 208 to 212). Again, much depends on 
. the custom of the district, the genius lociy the adaptability of labour, 
‘&c. — considerations in dealing with which only knowledge and 
experience avail. * * 

Under the longwall system there is less waste of coal, less timber 
is consumed in supporting the roof, and there is less narrow work 
(see Chapter XII.), and, if the seam is not naturally a very tender 
one, a higher percentage of “round” coal, amounting perhaps to as 
much as 14 per cent., is obtained than by bord and pillar. A larger 
proportion of the eutire scam also — namely, from 10 to 25 per cent, 
more ccfkl per acre — is obtainable by longwall than by bord and 
pillar. Longwall is the most suitable system for working seams at 
great depths, where the pressure of the superincumbent strata is 
serious, because this pressure is thrown on to the goaf, which is care- 
fully packed with stone to support it, whereas in bord and pillar the 
pressure has to be carried by the coal pillars, which are thus crushed, 
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Fig. 40.— Bratticinc of a Pair o> Winning Places. 

with the result that the quality of the coal is deteriorated. Amongst 
other things in its favour, longwall costs less for timber, and there 
is less danger from* falls of stone ; it, causes less damage to the 
surface, as the’subsidence is more regular ; it affords greater facilities 
for holii% or kirving being done in “ dirt,” either below or above 
the seam ;*the number of off-hand men, relatively to the coal-hewerSj 
is les*s than in bord and pillar. To put against this, however, is die 
'^increased cost of ahilft and stone work under the longwall metho^ 
« entailed by the necessity of removing the top or bottom stone, %s 
the case? may be, in thin seams, to allow for tub and traveUing 
' height and by the buildiqg of pillaring and the stowing of : 
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Comparison of Labour Required. — The relative proportion 
between the principal classes of underground labour employed' in 
the two methods is indicated by the following,figures:— , 

- » , * Bord and Pillar, t Longwall. 

Number of hewers to one deputy ii 19 

u V » shifter or stoneman 2.5 ilSi 

w » „ putter 5 . ii.o 

Ventilation of Drifts. — In seams generating gas, all roads in 
process of being driven should be divided by a partition, which may 
be formed of brick, wood, or canvas bra.ttice, so as to form a sepa- 
rate inlet and outlet for the passage of air to and from the face. 



4 ** Fig. 42. Fig. 43. Fig. 44. 

Plans showing Ventilation or Three Winning Places. 


The same end may be gained by wooden or metal tubes fixed along 
one side of the “place.” The brattice should be carried to within 
about 6 feet of the face, and the intake air conducted up the narrow 
side,t as shown in accompanying Fig. 40, canvas doors or flaps 
being attached to the outer end of the bratticing, as at A and B. 

* These figures are calculated on eight collieries working bord and pillar, 
over a total number of 945 hewers, the average tons hewed per man per shift 
being about 4.7. Instances of longwall have occurred where the number of 
stonemen and shifters has been greater than the number of coal-heWer?. 

t Calculated over four collieries working exclusively longwall, the** total ■ 
number of hewers being 1,200. The tons hewed per hewer per shift were 2|, 
7Q per cent, of the output being “ round ” coal. 

t It is a matter of dispute, whether, conducting the intake air up the narrow 
side, or up the wide side of the brattice, gives the better result in ventilating the- 
fa^e of a drift, • 



different systems of WdEKIip: . m 

. • Th^ .face ventilation of three parallel, drifts or winning btSiS 
IS so^jvhat more complicated. Ty:.air may be conducted 
roun.d the face according to four diflerent m^es— namely (i) wh^ 

4* 5 ( 2 ) when afe 

is the intake, Fig. 42 ; (3) when the mid^^bla,^ U 
intake. Fig. 43 (another method) ; or (4) when the ip 
the intake,* and the air is conducted up the wtWe 
vbrattice in the intake or middle place, Fig. 44. " * 

• 1 eculiar cases sometimes occur. In driving a winning. In 

the Low Main seam at Killingworth colliery, the face was v^Silated 
by means of a canvas brattice partition in the ordinary way. 'A 
blower of gas was tapped at the “leader" of a ri.se faiiif 6n the 
intake side of the brattice, ana for some days gas carhe at a 
steady pre.s.sure with considerable noise. To prevent thisgag from 
being carried by the air current into the face upon at 

work, it was necessary to alter the bratticing. This wail done“ in 
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I'lG. 45 .— Special Case of Face-Bratticing in the PitESENCB 
OK A Blower ok Ga.s. 


the way illustrated in Fig. 45. On the outbye side of the blower; 
tbe intake air Was carried across to the other side of the place, and. 
an- lair-crossing was formed of wooden deals to allow the return air 
to pass out over the top of the intake air. Owing to the rise fault, 
there was plenty of height. A, 13 , and c denote three canvas 
brattice doors hung from pianks fixed across the place at a height 
dP.6^ feet above the floor. The double doors, A and H, prevented 
the intake air from ^escaping outbye when crossing over. Upon 
the planks was laid an air-tight partition of wooden deals. The 
show the course of the air. Fig. 46, Plate XX., shows a 
flap or brattice door, with a deputy on his rounds coming 
throng jt.* 

.. Mien a single glace is being driven— as is often the case iiw 
appioaching old wr)rkings known to contain a considerable 
pf.i|«lier at a highjDfe.s.surc, the exact po.sition of which it is nQi^', 
i(^tef and possibly to drain off the water by means sa^-; 
jj®^ng Of drift-i-it becomes necessary to erect a more substan<M'^ 
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^ich case a brick, wall is usually built. Subjoined ar$ ^d^’ils 
af ..an actual case in point. The length of. the brattice was. 200 
^4sj and’ cross pillars were built every 9 feet, making sixty-seven 
^rs m all. The average height of the brattice was 7 feet ij 

•A"’ 

^ORK AND Material Required— 

- 'Area, exclusive of pillaring- 

’ Area of pillars 

' Total area • 

jfiricl^s to a square yard of 4i-inch/walling 

; dumber of bricks in walling 

„ in pillaring 


Cost of Material— • 

19,670 bricks at 21s ♦ per 1,000 

1 load of sand and lime will build 50 square yards 
oi 4^-inch work. Therefore 10 loads at 3s. lod, 
per load ’ 


^ OST OF Labour— 

475 square yards of brick walling at 6d per square 

yard 

Leading bricks and lime, 16 shifts at 2s. id. per 
shift 


455 square yards. 

. 20 

») 

475 

» 

42 


19,110 


560 


19,670 

• 

;^20 13 

0 

I 13 

4 

£22 6 

J 

18 

0 

I 13 

4 

£^3 II 

J 

.£35 17 

8 


^ Wood brattice can be made very air-tight when built of planks 
^ inches thick with slivered joints— oak slivers *2. inches by |-inch— 
and the ends of the planks fastened into stringing planks 3 inches 
by 9 inches grooved about i inch deep to receive them. The 
plies' are where the brattice joins the roof and floor, a« 

«^$om smooth or level, and lime plaster is useful for^covS^^ajil^' 
spaces that may occur. 

^ - • . — 

^ ' *£Dlwi actual cost to the colliery of making thes^ bricks 

afeeheiag the market price. ' r. * m i- 
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&‘4 

^fe;„ inches. When made of wood, they are 

Fig. 47 represents the usual description of box, 
^ ^ feet length of air-box of ^-inch deals, 20 
would be ^ follows : — 

T' f yiMs of deal at 8d. yard - ... 

^^5 ioet of deal at los. 6d. per loo square feet ... 

nails at 2s. per stone - 

| 4 ay at 3s. 8d. per diem 

Cost of one length 




Cost per yard » 9s. 8d. 3 a 3s. 2|d, 

I are somewhat more costly. At the time that t 
^ m was made— six years since— the cost per yard of 1 
^j^-tuhQS 15 inches diameter was 3$. 4d. The boxes or \ 
lift ;|aid either on the thill by the coal side, or (better 
^iij^^Along the side (some thickness of stone being left ftXr* 
i^rer the roof, as shown in Fig. 48, Plate XXI, ; 

advantage which boxes and tubes have over wcpy 
that 'a small ventilating fan, to 1^ 
readily attached to them if more air is 
hand, there is increased friction of air owin^ ^ \ 

i so that possibly what is gained in diminished 
lost in ificrea^d Friction, They are particularl^| 4 dtp' 
0 iJ>rl 5 ving “troubles*’ by following the “leader/’ 
r excavation is irregular, and bratticing amid 

. ir ;<A' 

tfnd Stoppings; — Since the splitting m 
Of cijlliery workings was introduc^, the 
fcyiias clain^ attention from colliery m|na|^|e%' an^ 
'present' time a div^sitv of ooinion exists as to 



Ajira 
jt^ssings 

-Vl^er completely blown out, or are so seriously damajfe^ as t 
v^der them quite useless in the work of restoration of the v)§htih 
It is a moot point, and one which has giveri ris^' tp tiri^c 
? discussion, whether air-crossings should be so strongly con|tttK;ti' 
: ”is to effectually resist the explosive impact, or whether th^ai^l 
50 erected as to merely answer the purposes of tl!^/i)ip|t^ 
ventilation, and give way when subjected to the application, of ah 
abnormal force. 

, : It is maintained by those who advocate the former view, that f 
the work of restoration it is most desirable that the rescue partie 
should be. enabled to explore the workings and relieve the si^eicer 
; ^ early as possible— before, in fact, after-damp may have h^d timi 
to take fatal effect ; for it is generally acknowledged that fataHtie 
due to colliery explosions are more largely caused by this deadl; 
mixture than by explosive violence. If, then, the air-crossings an< 
Stoppings are only indifferently strong, they are sure to^be si 
dams^ed as to be of little or no use in the work of,re-establ§|i^ihj 
. ventilation. ’ T ’ \ 

. Those, however, who support the second view, contend 
object to be secured is the limitation of the explosive force,” aipd a 
in most modern colliery disasters the explosive current has tmvprsc! 
tte haulage roads (which are in nearly every instance the Intake 
.also), they argue that by constructing inten.sely strong air-cr<^ing 
aiid stoppings, the mechanical violence of the explosion is 
hihited from finding its quickest outlet by passing into thaj|*8timfi 
$xtd thence to the upcast shaft — short circuiting in faOt— 
which it is confined to the intakes, and must traverse thp-^^ate 
part, If not all, of the workings, gathering intensity as it si/eepi 
alpng the haulage roads from the coal dust which is often 
fai. fnthese galleries. ^ 

- Buf^ases could be quoted to show that even where thecf^ngi 
ahd stoppings have been blown out, the explosion has contkii^ iti 
courrf^long the intake. The course and extent of the ex^bsior 
Wouldfseem to be mainly dependent on the presence of e^osivf 
materiat ^ 



That air-crossings and stoppings have to be very stroi^ imieed 
ta resist the force generati^ . a 

has j^ in more than c^e At 


K \\1. 



Figf. 48. — Air Tubes carried round a corner, and ventilating a single heading. 




of pti^to, ^hkli ” in December 1886, the Irie 
Jp®ngS>afid in several infitances the arehed brick air-crossir^i 
^ere ccaj^letely blown out. Mr Thomas Lishman) the able generi 
'manager of the Hetton cftlHerics (including Elcmorc), is df th 
opinion that “ all main air-crossings in close proximity to the shafb 



where t^pre arc usiftilly a considerable number in all mines of artj 
magnitude, should be inserted in the strongest possible way, so tha 
in the event of an explosion, the ventilation to the different district 
which usually diverge from the main lines beyond such cro^jhgt 
may be more readily restored.” This expression of opinio^ 4 ® 
serves the careful consideration of the managers of extensive an< 


< t2' 





Fig. so.— Woon-ToiTEi) Air-Crossinc in Section. 


mine.s ; but under ordinary conditions the wood-topped ah* 
frossing and the edmmon brick stopping, well plastered with lirpe 
peet the requirements of the case. 

^ Therp are several kinds of air-crossings in use, each of triiicl 
has4ts peculiar fitness and special merits. The chief typ^s may tx 




146 colliery working and management. . 

' i 

stated as follows : — (i) Metal pipe crossing; (2) Wood-topp'‘‘d 
crossing; (3) Flat-topped hinged-door crossing; (4) Single-brick 
arched crossing ; (5) Double-brick inverted arch crossing ; . (6j 
Air-crossing cut out of the solid strata. * 

(i.) The pipe crossing, which is shown in Fig. 49, is only to be 
regarded as a temporary arrangement, and merely for conveying 
small volumes of air. 

(2.) The wood-topi)ed crossing (Figs. 50 and 51), which is per- 
haps the type most fiXMpicntly adopted, consists of strong redwood 
deals, 3 inches by 1 1 inches, supported 
on side retaining walls of 9-inch brick, or 
of stone masonry, at the back of which 
the debris from the space excavated to 
form the air-crossing is heaped. The 
deals forming the top arc clinched tight 
together by iron clamps, as .shown in 
Fig. 51. Sometimes “ slithering laths*’ 
between the deals, which ensures still greater 



Fig. Si.— Plan of Top or 

WOOD'TOPPEU Aif-Ckossing. 


are dovetailed 
air - tightness . 

The cost of inserting .such a “crossing” will be approximately 
in accordance with the following actual instance : — 


Cost of Air-Crossing. 


Wastemen— 

Shifts. 

£ 

5. 

a. 

L.'iboui. Materials, 

£ s. d, £ s. d. 

Preparing for blasting 

6 

0 

3 

3 

0 10 

6 

Blasting ... 

15 

0 

3 

3 

2 8 

3 

Ridjding and pillaring 

40 

0 

3 

3 

0 10 

0 

Putting and stowing 

30 

0 

3 

0 

4 10 

0 

Preparing for side-walls, jHit- 
ting in back-walls, and 
stowing 

17 

0 

3 

3 

2 15 

3 

Putting on timber 

6 

0 

3 

3 

0 19 

6 

Assisting masons with bricks 
and lime 

6 

0 

3 

3 

0 19 


Masons— 

Shifts. £t s. 


Labour. 

£ s. d. 

19 2 

0 

< 

Building walls 10 03 

8 

1 

16 

8 



Labourers ... C 03 

0 

0 

18 

0 

It 14 

8 

— • 

Carry forward 

1 ■ • 




2J 16 

8 
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' Brought forward ... «.« 

ffATERIAL’s— 

2 balks Danlzic pine, feet x 
5 inches x 9 indies cadi, 17 
cubic feet ... ... ... o o 10 

II pieces ji indies x 3 inches reel 
deal, each 15 feel long, 165 lineal 
feet ... ... ... ... o o 

20 pieces inches x 3 indies x i inch 

laths, 1 50 lineal feet ... ... o o 0] 

40 spar nailb (10 lbs.) and 3 lbs. small 

nails, 13 lbs. ... ... ... 001^ 

2 pair of iron danijis 1 cwl. al is. ... 

Labour screwing ... ... 

4,650 bricks at 13s. per 1,000 

Lime at 5s. jier 1,000 ... 

Powder, .^3 lbs. of compressed <ai- 

liidyes at 34s. pei ux> lbs 


Labour. 

i s. a. 
zi 16 S 


Total cost of l.djour and malciial ... 


M.^terialii. . 
d. 

O 14 2 

205 

032 

o I 8 

0 I o 

306 

1 3 3 

o 14 8 

7 i8 10 
21 19 8 

29 18 6 


(3.) The only (liffcrcncc between the hingcd-cloor cro.ssing And 
the one above described i.s that the wooden top is made in 
two halve.s, being two doors working on hinges and opening 



upwards, and so arranged that in no case will they remain open, 
Cut upon the rc^noval of the opening force acting from ^fieneath, 
they fajl to again and clo.se tight. The object which it is sought to 
arrive at by this dcvice*has already been alluded to, namely/, 
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creation of an escape exit for the violence induced by a collie/(-y 
explosion. \ 

(4.) The single brick arched air-crossinjr h a type in* commoh 
use, and is fairly strong and air-tight, Und where the top or side 
stone is of a short or broken nature, it is a desirable . form of 
crossing to adopt. It is of course somewhat more costly to erect 
than the flat-topped wooden Jiir-crossing, but where the stone is of 
the indifferent character here indicated it would prove the more 
durable, and hence in the long run the cheaper of the two. 

'rhe accompanying sketch, Figs. 52 and 53, represent an actual 
instance. Special foundations 2 feet 6 inches deep, consisting of well- 
packed rubble stone covered with a coating of cement at the floor 
level, w ere laid, on which to build the brick-work, as there w^as no 
hard stone above this depth. Strengthening waills, o, o, o, w^ere 


12 yjrc/s --|V- ^ 


Fic.. 53.— r>KlCK-AH( II .^1K-CK0S■^I^•^., IN Pi AN. 

built at intervals of about 2 }'ards, and the spaces betw'ccn well 
packed with st()ne. The top of the arch was coated w'ith cement, 
as water dripped from the stone abo\ e. < 

(5.) The inverted brick arched crossing is perhaps the strongest 
form of crossing that is constructed by artificial means. It is the 
ordinary brick arched crossing w'ith an inverted arch placed in the 
return airway over the crown of the intake arch, so that the crowns 
of the tw o arches meet, the interstices so formed being filled in with 
solid masoiu}’. Besides being capable of resi.sting very considerable 
explosive force, it is a serviceable form of crossing in c^.scs where 
uneasy strata have to be dealt with. Instances have occurred, 
how^ever, where even this form of air-crossing has not been stPe^ig 
enough to resist the upward pressure of the floor, and has require«| 
renew'al after a few months. « 

(6.) The solid air-crossing, w^hich is the strongest and most 
costly of t/ie various types enumerated, is ‘made by driving a stone- 
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cij|t for a return airway over the top of the intake, and leaving 
sijp^al fctit. of solid strata between. 

7 J'lgs. 54 and 55 lupresent a jdan and section of a form of air- 
crossing in use at Colynen dolliery, in South W ales, the peculiarity 



being a door in the side, which enables the mine official to pass direct 
from the main intake into the main return airwa)^ at the crossing. 

In all cases where stoppings are located on the oiitbye side of 
the “regulator”— “main stoppings,” as they are termed — they should 
be built of solid masonry, either of brick or of stone, and in addition 



be well plastered over with lime to prevent the air scaling.* They 
may be strengthened by stowing the bord or stenton behind ^\K\\ 
stone and rubbish ; but the side facing the intake should always be 
visible for inspection and kept quite clear of rubbish. ' 

— ^ The leakages v hich occur in the volume of an air current during its pas- 
sage from the downcast shaft to the working face arc often surprisingly large, 
amounting sometinfts to 84 per cent, of the entire volume (see “ Notes on a 
Ventilat^g Current,’’ by Henry Palmer, / jV//. Soc, Min. vol. xi., p. 40). 

Tlic state of the stoppings greatly affects this. 



CHAPTER X. 


WORKING BY BORD AND PILLAR. 

“Bord and pillar,” “ Bord and wall,” “Stoop and room” — or b; 
whatever other local designation the system may be known — is th 
oldest system of working coal on record, as will have been inferrei 
from the opening chapter of this volume. The object originall; 
aimed at was the extraction of as much coal as possible in a singl 
working, without allowing the roof to fall. The advance from thi 
point to the leaving of larger pillars, with a vie\V to subse(;uent ex 
traction — the improvements in working and ventilation gencrally- 
and, in fact, the evolution of the whole system up to its pre.sen 
pitch of efficiency — have been fully dealt with in the openinj 
chapter, and we now pass on to a consideration of the practica 
details of the system, as at present carried out. 

The bord and pillar system took its rise in the Northern coal 
field (Northumberland and Durham), and is still the prevailiiij 
method of working there. The account of it now to be given i' 
therefore, not inappropriately derived (for the main part) fror 
experience in that district. 

Winning Places and Main Roads. — We have already rcfcrrc( 
to the formation of the .shaft pillars, and this work being completec 
the colliery manager’s next duty is to set away “ winning places 
or exploring roads which will in all probability be the main road 
of the pit, both as regards haulage and ventikition, so long as thi 
seam shall continue to be worked. The necessity, therefore, o 
driving these roads in such directions, and in such manner, as wil 
best secure the advantageous working of the seam (see page 135' 
need hardly be emphasised. If possible (though local circumstancef 
such as position of royalties, &c., may prevent ft) these roads shot^ 
be projected from both sides of the drawing pits, so that any stop! 
page on one of the roads will not entail an entire cessation of th^ 
drawing of coals. “ 
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In the working of these “ places ” — which in most cases should 
yb 'three -in number, parallel to each other — many irregularities may 
'* ije encbuntered — such as, in miners’ phraseology, rise or dip troubles 
or faults, swellics, nip-outs #r wash-outs,* which of course consider- 
ably impede the prosecution of the work of laying-out the mine. 
Fi?- Plate XXII., is a reproduction of a photograph which was 
taken in the face of a winning headways driven in the Brockwell 
' seam at a Durham collier}^ The normal thickness of the scam is 
. 3 feet, but this photograph shows an abnormal thickening of it, the 
whole height here being ii feet, about 2 feet of which is stone. 
Water was raining down from the roof, and to the right of the 
view may be seen a screen or “ [)ictiirc ” put up to keep the water 
from falling on to the hewer, h'ig. 9, Plate VIII. (page 84), was 
taken in the face of the same winning a few yards farther on, when 
th(! coal scam had disappeared altogether, and progress hfid to be 
made through stone. Not nnfrecjuently a seam thickens consider- 
ably in the ncighbgurhood of a “nip-out," as was here the ca.se. 



These two plates illustrate some of the vagaries and irregu- 
iarities which are often encountered in driving winning places. 
The winnings of the coal, liowcver, will not l)e deviated from their 
predetermined •course, unless, indeed, such a disastrous circum- 
stance as a complete “wash-out" of such considerable extent as 
not to warrant the cost of stone-drifting through it, or a very large 
fault, or general thinning out of the seam, or other equally fatal 
deterioration, be entountcred. Irregularities of gradient are subse- 
quently removed, as the “ face " working advances, by following up 
with “top" or “bottom” stone “ candies” ; and thus such gradients 
are formed as arc best suited to the mode of haulage it is deemed 

advisable to introduce. . ^ u j • • 

rf<i*^Allusion has been made to the meeting with faults when driving 
r/hese main levels. It is important, when such are encountered, 


For meaning of these terms, see Glossary. 
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that their character should be known— whether upthrows or down- 
throws, or (as is rarely the case) .“reversed” faults (see ’ Figi^^), 
As a rule the direction of the “ leader,” or wall of soft stone or.cliy 
filling in the space between the oppdlsing face of the dislocation 
and the coal scam (see Fig. 5<S), determines this point; for, if a fault 
lies to at the “ thill ” or floor (that i.s, forms an obtuse an.gle with the 



floor), and back n/ the roof (making an acute angle with the rooO 
It i-s concluded to be an “ upthrow ” ; and so vice versa. Faults arc 

Le°d encountered having a perpendicular 

face, tlic usual mode of procedure is to drive a short drift across the 
leader, when, with a knowledge of the strata lying above and below 



the seam, the ,,osition of the coal may often be rightly judged • or 
if not, then, when quite clear of the leader, a bore-hole may bo^t 
Up or down to locate the position of the seam. ' 

It frequently happens that the ends of the faulted spam arS 
curved, as shown in Fig. 59, which fact often affords u"S !n! 
formation as to the presence and direction of a fault. ; Piece* of 



Plvil WII. 



I To /fU I 


Fig-. 56.— Face of a Winning headways, showing; an abnormal thickening of a thin seam. 
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■coal^are sometimes tound drawn up or down into the intermediate 
strata the leader, showing the track or course of the dislocation. 
“Faults'^’ arc the principal cause of stone-drifting in coal-mining, 
.md reference may here be* made to questions which commpnfy , 
arise as tg the probable length of such drifts. 

(l.) Suppose the perpendicular depth between two parallel J^ams, ' 
which are dip’ping at the rate of i in i8, to be 20 >'ards, and it is T 
desired to pass from the upper to the lower by means of a level 



F'g. 60.— Drifting isetwxen Inci-inkij Seams. 


drift (P'ig. 60) ; it is required to know the length of the drift to be 
driven from the one to the other. For every korhontal length of 
18 yards, the lower .scam rises i yard: hence the drift will be 20 
yards x 18 yards = 360 yards in length before it touches the seam. 

(2.) Su]:)pose that a 20-feet dip fault be encountered when 
driving the main levels, say, in the coal (sec Fig. 61), and the' 
clination of the scam be the same at both sides of the fault — viz., \ 
‘in 18 — and it be desired to pass by means of a horizontal drift froiT|‘ 
the one side to the other. The length of the drift will be 20.^e|': 



Fig. 61.— PuiFJiNn innoroH a Fauit. 


X 18 feet = 360 feet. To calculate the distance from the point c at 
which it \»ill be neccss.ary to set away a drift tn the seam, we may 
proceed thus 

• 18x20= 360 feet 

= 20“+ 360® and r/; = 360.5 feet 
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(3.) If the seam in the last instance be taken as level at both ' 
sides of the fault (Fijr. 62), the length and gradient Cf'the drift 
would be determined thus : — Supposing the distance ‘from . tl've 
“staple” to the point at which the di^ft is to be set away is 300 
yards, and the staple 20 yards deep : then 

ah — 2 & + 300- = 3007 )7irds = lengtii of drift. 

300 = I in 15 is the gradient of the drift 
20 


It is obvious that in the case of a large upthrow or downthrow 
fault it is necessary to drift through the stone to reach the seam. 
This work is carried out by the “ stonemen,” who enter. the place 
when evacuated by the hewers, by whom work of tin’s kind is not 
usually undertaken. As a rule the stone work is done b)* contract 
(see Chapter YI.). 


Staple sunk af further s/«/el 
0 ^ the leader to prove the) 
amount of down, throw of ) 
fault. 



300 yards— 


l'’io. 62. — UMi'Tim. Tinnu't.ir a Fautt. 


The size of the drift will be the .same as that of the winning — 
namely, such as will meet the requirements of haulage and venti- 
lation. The “ back ” or return-air places need not necessarily be 
drifted, as a staple will suffice, either inclined or perpendicular (see 
pages 85 and 93). Of course if four jilaccs are being driven, and 
the .system of haulage is such as to make a separate travelling road 
a desideratum, a second drift will have to be driven for the passage 
of men and horses. An inclination of i in 4 (9 inches per yard) 
will be found to be about the steepest gradient at which sjtich a 
road should be driven. * 

The gradient of the main road is a very, important point, as 
may be easily imagined. Presumably that gradient will be the best 
where the amount of work performed by the ho^se or machine in * 
drawing the full load out is equal to that expended in tal^'ng the 
empty load in. This will be found on calculation to be a rise fnom 
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• iut; snail of about I In 120, if the co-efficient of friction of coal-tubs 
rSiils be taken at ^ ^ 

Th^ocuracy of the j^radicnt is assured by the men and officials 
onstantly checking it by means of a levelling lath or tee^bob, 


* The formula for calculating this is as follows 


G 


T-E 
L +‘E 


xF 


Where G=- gradient (which is a whole number: (t* G - 10 for a gradient 
of I in 10). 

F — fr:i( lion representing friction ((o-efficient of friction). 

L— total load — tubs + < oab. 

E = weight of empty tubs. 


Thus, if we have a weight of, say, 15 cwt. on an indiuc of i in 120 fall 
towards the shaft, the forces acting on this load aie 

(i.) Gmvity^w forc*e of ildli of 15 v.wt., or I cwt., tending to pull the load 
down towards the shaft. 

(2.) Fricti(m = 7i force of Voth of 15 cwt., or j cwt., acting as a retarding 
agent. 

Therefore there is a minus force -regarding the shaft direction positive-^ 
of I - i or cwt., f.c., a force of h cwt. against movement down the incline. 

Again— considciing the problem as of an empty and full “set” on an inclined 
plane, which is of such an inclination that the two “sets” are just balanced. 

Then the full load (divided by the gradient), less the fraction for friction, 
w/// e^uul the empty load (divided by the gradient) plus the fraction for 
friction. 

Hence we arrive at the following ec|ualion, and finally the foimula, for dis- 
covering the best gradient for a haulage load ; — 

i (acting downhill) - FL (acting against movement downhill) 

G 



transposing - FL + FE 

and *;(L -- Ic) - F(L + E). 

• (jr 

T F' ( I j "4* E) 

Dividing by L - E we have £ ' 

and inverting G ^ 
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constructed to suit the gradient determined upon. Fig. 63* 
represents a Jevclling lath, and Fig. 64 a tee-bob, made for a‘ rise 
of I in 12. \ / 

The diret'iion of the main roads is matter of equal moment to 
that of the gradient, and having been carefully determined before- 
hand, should in course of fulfilment be constantly checked by 
the surveyor by means of the compass or theodolite. The usual 



I’ll., — I.ivri.iim; I.Ain. 


method pursued is to fix in line with each other in the axis of the 
“drift —that is, in the course at whicli the drift has to be driven — 
two or three vertical strings or j)Iumb-lines suspended from the 
roof, a few yards distant the one from the other, and at a sufficient 
distance back from the fiice to ensure their not being deranged by 
the blasting operations. .Standing at the farther outbye plumb-line, 
and sigliting it in line with the others, this line may be j)rolonged 
into the working face, and a chalk mark made on the roof to guide 



the men who are driving the road, hy this means the direction in 
which the “])lace” is going may be checked at any time. Whei^ever 
it is deemed desirable to shift the plumbs farther inbye, their relative 
positions should be redetermined by means of the compass or 
theodolite. These plumbs— or rather the pointy from which the 
strings arc hung— should be fixed near one side of the road^ rather 
than in its centre. If the road is driven crooked, a sight along tiie 
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•plumb-lines, when hanging near one side, will strike one side of 
the foad and soon show the deviation. 

t 

Curved Roads. — This *mode of procedure witli respect to 
driving straight roads is simple and easily understood, but when it 
is necessary or desirable to drive a road on a curve — as for instance 
at the point* of junction of a branch road with a main road 
(especially where the mode of haulage is main and tail rope, and 
^he radius of curves is important), it is somewliat more complicated. 
Supposing it is desired to drive a curve of say 70 yards radius 
between the points a and B for an engine way. First determine 



Fig. Modf of Laving-out Unukkokoi/np Cukved Roaij. 


the magnetic bearings of the two roads, then plot these as shown 
in the sketch (Fig. 65). Join A B by a straight line and bisect the 
.same; and with radius (70 yards) describe the arc as shown. Draw 
the lines ka^ ab, be, cd, de, making them as equal as possible. 
Paving done this, determine the course of these lines, as it is by 
these courses that the curve w ill have to be driven. As there will 
necessarily be a corner or “ knob end " where a course terminates 
and another one commences, these are afterwards trimmed off by 
•the hewer. Care must be taken to keep the marks in the centre of 
„ tjw place, otherwise the curve when complete will not be a true 
^egpienf of a circle. 
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A curve may also be driven by means of plumb-lines. Suppose ■ 
that it be desired to connect the two roads A B, C D (Fi^. 66J, by 
a road on a curve of i chain radius. To find, the required offse.t in 
inches, divide the square of the distance between the plumb lines in 
inches by the radius of the curve in inches. Assuming that 1 1 feet 
is the distance between the plumb-lines, then 


(ii feet X 12'f 
792 


22 inches. 


As each length of ii feet is driven, the back plumb-line must be 
moved 22 inches at right angles to the previous line, and the line 



Fig. 66.— Mode of Lavinc-odt Underground Curved Road. 


between the two plumbs then gives the direction for the succeeding 
1 1 feet of road. 

The winning [jlaccs having been driven a sufficient distance to 
allow of the fuller working of the seam, it becomes necessary to 
consider the manner in which the districts must be laid out, the size 
of the pillars, and the accompanying details. At the present day, ^ 
when competition is so keen, and the most carefuf economy has to 
be practised in even the smallest items, the question of “produce” 
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• or yield of round coal is one of vital importance. It is, therefore 
necessyy, before layin- out districts of pillar workini-s, to carefully 
cgnsidcr all the varyinj>- peculiarities of the .scam, and to leave such 
pillars as heini>- adapted foi removal with safety to workmen, will 
also yield a go(;id percentage of round coal, and can be economically 
worked. 1 he authors do not pretend, nor indeed do they think it 
possible, to lay down any hard and fast lines as to how this system 
of working should be carried out in all cases, as the circumstances 
gt various collieries are so many and diverse as to necessitate the 
adoption of different methods both in the laying out of pillar work- 
ings and in their removal. Jk,‘fore they proceed to enumerate and 
describe in detail some of the methods that have come under their 
actual observation, a brief general dc.scription of the system of 
working may be given. 


Panels.-In Fig. 6;, Plate XXI 1 1., the main winnings are 
represented by a, c, d, e, /, and the districts, or “panehs,” by 
the lettcre A, l), c, D, &c. As already stated (page 9), the honour is 
due to Mr Huddle of having been the first to lay out workings on 
the panel system, and to demonstrate its practical advantages. The 
panel system* is briefly this;— The pit is divided into districts of 
varying area— 30 acres or more — separated from each other by 
barriers of solid coal, generally from 30 to 60 yards wide, which, 
when the district or districts are being brought back in the broken^ 
are removed in the manner to be described further on. The 
advantages derived from the introduction of this improvement in 
the bord and pillar system of working, such as the separate 

* In connection with panel working,-, an interesting point was raised in the 
case Wales v. Thomas (High Court of Justice, Queen’s Bench Division, 6th 
November 1885), respecting the meaning of the expression “out of the mine or 
part of the mine^' in the Mines Regulation Act of 1872, and involving the 
question under what circumstances shots may be fired. “ Timid people,” said 
Mr Justice Day in his summing up, “are invaiiably getting into difficulties 
which other people avoid, and that is constantly the result of using words out of 
abundance of caution : you raise doubts and difficulties which would otherwise 
never have arisen at all. Having provided that ‘part of a mine’ having a 
separate system of ventilation shall.be a ‘mine’ for the purposes of the Act, it 
ivas, no^doutft, quite unnecessary to say that persons shall be “out of the mine 
)r out of the part of the rnine’ wheic gunpowder is used.” Part is equivalent 
:o/W, which under tlje Act of 1872 could be regarded as a mine ; where not 
Jivided into panels, then the men would have to be out of the pit proper 
vhen shots were fired| part in this case being used as in common parlance, 
vhereas a jianel has a separate intake and return airway of its own, andis to 
ill inients and purposes a separate mine. 
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ventilation of each district, localisation of creep, and in some' 
cases the force of explosions* &c., have been already noticed 
(see Chapter I.). . . ' . . 

Size and Shape of Pillars. — As in the case of shaft pillars, so 
also with ordinary pillars, the question of size is most important, 
but this has to be considered in connection with the manner of 
working them, no less than with the depth of the seam from the 
surface. When, for instance, the “whole” is followed up closely 
by the “ broken,” a smaller size will suffice than when the pillars 
have to stand some time before removal 

The dead load or statical pressure is sometimes asserted to 
increase directly as the depth of the seam from the surface, and to 
be the product of the de])th into the average density of the over- 
lying beds. A cubic foot of sandstone weighs roughly 1 50 lbs,, of 
shale 160 lbs., of coal 82 lbs. As the strata of the Northern coal- 
field consist of frequent alternations of these, usually in the pro- 
portion of 20 sandstone and 12 shale to i coal, the average weight 
may be taken at 144 lbs. per cubic foot, or at the rate of i lb. per 
square inch for each foot in depth from the surface. The crushing 
strain of coal has been roughly estimated to be from 2,000 to 4,000 
lbs. per square inch. Therefore at a depth of 2,000 to 4,000 feet the 
statical pressure on a coal scam is equal to its cohesive strength. 

It is very doubtful, howev^er, whether the actual top i)ressure on 
a seam is directly proportional to the depth. Certainly in practice 
it is often easier — that is, it rccjuircs less timbering, &c. — to support 
the roof of a mine in a seam 150 fathoms deep than in one 30 or 40 
fathoms deep. Much depends on the nature of the strata for 2 
or 3 fathoms immediately above the scam. From the numerous 
instances hereinafter mentioned (.see Chapter XL), it may be gathered 
that in actual practice, the size of pillars is certainly not pro- 
portional to their depth. In deeper mines, 700 and 800 yards, 
much difficulty has been experienced from the heavy pressure, 
which in some instances has crushed brick arching, 3 to 4 feet 
thick.! The pressure seems to be relatively greater at greater depths 


* In some of the heavy colliery explosions of modern timej, however, in 
which coal dust has played such an important part, the explosive force has been 
generated or propelled along the main roads of the mine irrespective of districts. 
The panel system, therefore, does not in such cases appear to have much 
localising influence. t 

t See Fed. Inst. Trans, of Mining Engineers., vol. viii., p. 410, jjaper on the 
South Staffordshire Coal-Field, by F. G. Meachem, 
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than in shallower mines. Thus Mr Forster Brown states “ that in 
South Wales, where there was a great pressure at 2,200 feet, at half 
that, depth there was* not a corresponding pressure.” At great 
depths the difficulties of pilliu* working will much increase. 

It has been stated as a general rule that at the depth of 50 to 
100 fathoms from the surface, pillars should be 30 by 40 yards; 
from 100 to 150 fathoms, 40 by 50 yards; and from 150 to 200 
fathoms, 40 by 60 }'ards, or 50 by 50, and so on. 


— 40yrfs - 



Fig. 68.— Pi.AN oi- a SouAKr. Puiar. 


The shape of the pillar is also iinj)ortant. A square pillar is 
probably the Ijcst support for the top pressure, but as a matter of 
fact pillars arc oftencr made oblong, as being easier to work off in 
the second working, the “juds” (as the successive slices whereby 
the pillar is removed are termed) not having to reach so far as in 



FlC, 69— Pi AN OF AN OjiIONG Pir.LAR. 


the instance of a square pillar, or where jt is necessary to “jud” 
from one side of the pillar onl}’. Sec annexed illustrations. Figs. 
68 an d 69. • 

ThesizSof a pillay should be such as to prevent any general 
movement oiVtrataf either in the whole wcjrking, or at the face in 
the broken working. When pillars arc left too small, the well- 
known results termed " creep ” and “ thrust ” ensue, as already 
desejiberf (page 5). 
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The relative proportions of coal wrought by the first and second 
workings — that is, by “ whole ” and “ broken ” — is of cjDUrse deter- 
minable by the proportionate areas of excavation (borcls *and walls) 
and pillars. To give an instance (sen Fig. 70). The bords are 
driven 6 yards wide, and are 50 yards long, centre .to ccn,trc. The 
walls are 3 yards wide, and 30 yards long, centre to centre. The 
pillars are said to be 30 x 50, centre to centre, but the actual area of 




Fig. 70.— Sketch ii.misikmint. I’KoroKTioN ok Coai i.fft in Ph.i.ar 
(Dimensions- slated in yards). 

coal left is equal in area to 24x47= 1 128 square yards. Therefore 
there is excavated in the first working an area equivalent to 372 
square yards, or 24.8 per cent, of the coal is worked in the “ whole.” 
In this calculation no allowance has been made for turning the bord 
away narrow, as is often done, the first and last two yards of the 



Fig. 7i.--Skf.tlii showing Poshion Of Kirving, Nicking, and Shot-Hoi.es. 

bord being 3 yards wide instead of 6 yards. This leaves more 
support for the roof where the two roads cross. If great accuracy 
is desired, this would have to be taken into account in the cal- 
culation. 

The manner of working the coal at the»face,/is pursued by 
the coal-hcwcrs, claims some attention. Wherc the scam is a soft 
one, and round coal is not particularly wanted — as, for instance, 
where it is made into coke, or used for making gas — the coal wijl be 
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•hewn clown in such manner as suggests itself to the hewer as best 
fitted to secure merely the largest possible quantity, 1^0^ 
le seam .« a hard one, or large (that is ■< round ") coals are wanted,' 
havl f K V' coal .seams, certain modes 

best adv^ntat* !l!' ‘he 

t, , and at the same time produce the highest possible 



■HiiLn, AND Kirvino. 

M > Ic win. therefore, undercut, or, as it is 

of tl T “hole” the seam across the full width 

the place (bord, or wall, as the case may be). This e.xcavation 

to nothing, and running generally about 3 feet into the seam 



• ' ..-'I* — 


Fio. 73.-Ssi!TCH .■iimoKc rosniOM OF Skot-Hoil. n,ok,k-o , Cfofs.Cut. 


This process is known as " kirving a jud,” and is preparatory to 
brmgipg dbwn the coal by shot-firing or by wedging. In order to 
lw,sen the G-Ferhanging coal at one side, and also to save shattering 
effects on th^ycoal -..■here the shot is fired, the “place” is “nicked" 
•up one Side (n. Fig. 7,), the shot being placed at the other side, 
the kirving and shot-hole are shown in section in Fig 72 Fig 75 
represents a “ cross-cut.” with one set of dotted lines showing the 
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bordways “cleat,” while the other dotted lines at right angles to 
the bordways show the headways “ cleat.” Where the.se ■ cleavage 
planes or other “ backs ” or “ partings ” in the .seam run nior^ qr 
less diagonally across the “place,” the<.nicking (N, Fig. 73) should 
be at that side of the place which forms an acute angle with these 
“backs,” and Ihc shot at the other side. I'hc force of the shot is 
exerted along these lines, and therefore when they are running into 
the seam from the shot-hole, more coal is likely to be brought down. 

Shot-Firing. — The process of charging and firing a shot in coal 
— in those mines where the u.sc of gunpowder is admissible — is 
briefly this: — A hole is bored, about an inch in diameter, and of the 
same depth as the kirving; the ddms is cleaned out with the scraper 
(see Fig. 22) ; the cartridge or cartridges of powder* (prepared before- 
hand at the surface) arc put into the back of the hole ; the pricker 
(see 1^'ig. 23) is inserted, and the hole is then “stemmed” round the 
pricker with the “beater” (.sec h'ig. 21) to the out-end of the hole. 
The “stemming” or “tamping” material is usually either soft 
clay or seggar (fireclay) crushed up into a more or less powdery 
condition, small coal being strictly prohibited by the Act of 1887 
(.see General Rule 12). When the hole has been stemmed, the 
pricker is withdrawn, and either a .squib or a straw filled with 
powder (in the North, termed a “kitty”), with a little touch paper 
attached to it, is then inserted in the hole made by the pricker. 
The deputy or hewer then very carefully examines the “ place,” 
and parts contiguous to it, and if he discovers no gas, he 
unscrews his lamp, sets fire to the touch paper, again screws his 
lamp, and adjourns to a place of safety until the shot exjjlodes. 

The procedure just described is the old-fashioned method, which 
is still followed in many .seams making little or no ga.s. If the 
mine be one where it is unlawful to unlock a lamp in the pit, other 
means of firing shots must be resorted to, such as the heating of a 
copper wire in the flame of the safety-lamp, passing it through the 
gauze, and lighting up the .squib or kitty by means of it. Better 
than this is some safety igniter, such as Bickford’s patent fuse and 
safety-lighter, which are designed to prevent the emission of either 
flame or spark, or highly heated ga.scs, and in which the ignition 
of the fu.se is brought about by chemical, agency'^^within the 
appliance after its insertion in the shot-hole. Wher 4 ' there is any 
danger of firing gas or igniting coal dust, some safety (so-called)' 


* Dobbins of compressed powder ar^e now much used. 
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• explosive ought to be used, and tlie shots fired by electricity with 
a loi^ or high tension fuse. 

Miss-Fires.— Under thf Mines Act of 18S7, “when a hole 
has been ^ charged, the explosive shall not be unranimed, and no 
hole shall be bored for a charge at a distance of less than 6 inches 
from any hole where the charge has missed fire ” {General Rule 12). 

A considerable time should be allowed to lapse before a miner 
returns to his working place, in the event of a miss-fire ; twenty or 
thirty minutes not being too long to ensure safety, unless the shots 
arc fired by a detonator and an electric battery. 

One of the conclusions in the report (recently issued) of the 
Explosives Committee of the North of England Mining Institute 
is that “in the case of a charge of a high explosive which has 
missed fire, if a short length of stemming (proved up to 8 inches) 
has been cmplo)Td, the charge can be detonated by another 
cartridge of the explosive and additional stemming being placed in 
the hole in fnmt of the original stemming.” 

This method of dealing with miss-fires, though hardly to be 
recommended in fiery or dusty mines, has been carried on for 
some time with success by Mr J. D. Kendall, in haiinatite mines of 
the Whiteha\’en district* Mr Kendall slates in his useful paper 
that “ it is quite unnecessary to put more than 3 to 6 inches of 
stemming at the most into a hole,” dynamite being the explosive 
used ; and also that it is “ quite unnecessary to insert the cap 
(detonator) within the explosive,” but that it is absolutely necessary 
that the shot and the cap should be in contact. 

In fiery seams, when shot-firing cannot well be abolished alto- 
gether, the safest system is to carry out all blasting operations when 
the men are out of the mine, by a competent jjerson appointed for 
the purpose, commencing near the return airway, in each panel, and 
taking the shots in rotation, so that if gas should be liberated by 
the first shot, it woujd not have to pass the next one. It need 
hardly be added, however, that the carrying out of this system is 
in many cases inconvenient, and disadvantageous to the economical 
working of a seam. 

Sh^Ufiftng ought to be abolished, so far as is practicable, in 
dusty mife^pr in seams giving off inflammable gas. Most of the 
explosions ^ due to it. In many mines, however, it can be 
•practised with as little danger as in open quarries. 


♦ See Trans. Fed. In^t. of Mining Engineers^ vol. vii., p. 603. 
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Whilst dealing with the details of face work, mention may be 
made of a method known locally in the North as “ Sump and Kack 
End/’ In driving places “on end,” or “headways way,” both 
in the whole or broken, after kirving. across half the place, and 
nicking up one side, a hole is drilled about the centre of the place, 
and a shot fired, which brings down that “ sump,” as it is called. 
The hewer then frequently proceeds to take out a similar sump in 
the same half of the place, thus leaving a “ back end,” which may 
be kirved bordways, and brought down altogether by one shot in 
the right or left “ nook ” as the case may be (see I"ig. 74). In wide 
places driven “on face,” or bordways way, in a similar seam, 
frequently no nicking is done, but the hewer kirvos the place for 
its whole width, and fires two shots — one in the left nook and the 
other in the centre— to bring down half the width of coal, and two 
more shots for the other half. * 






\ 2 Sump ^ 

0 




5 : 


i 

Ho 


0 

> ■>*: 

\ / Sump to 


\ \ ^ 

\ to 





. I'-V 


Fig. 74.— Sketch illustrating “Sump” anu "Back End.’* 


In working some of the coking scams of West Durham in the 
whole, in the wide bords the kirving is sometimes made 5 feet in, 
and the first hole for the “ breaking-up ” shot is drilled to about 
this depth — “ shooting fast ” being allowed and there being no 
nicking, as round coal is not especially wanted. The diameter of 
such a shot-hole is usually about i inch, but the drills vary from 
f inch to 2 inches. Sometimes as much as 32 inches of powder =r 
about I lb will be fired in this shot ; but a more usual quantity is 
20 inches = about g lb. The back-end shot is lighter. The length 
of shot-holes, and the amount of explosive used, vary according to 
the nature of the scam, the work required to be done, and the size 
of coal wanted. Eight oz. of powder is perhaps an averng?" cfxarge. 

^ , t 

Ventilation in Panel Working.— There are several ways of^ 
ventilating panels when “going in the whole,”' and those most 
frequently adopted may be briefly described : — 
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(i.) Where the workings are not subject to much gas — that is, in 
pits which cannot be termed fiery — the air-current is directed as 
shown In Fig. 75. 

(2.) Where the seam generates gas to such an extent that it is 
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Fig. 75.— Plan of VENrii.ArioN in Panel (Non-Gassy). 


frequently detected Jby the lamp in the workings— in other words, 
in mines \vhich arc classed as fiery — the mode of ventilation shown 
in the next diagram, Fig. 76, is usually pursued. In this case, the 
return air is caused to pass through a regulator fixed in the place 
next to, and parallel to, the haulage road, so that the air has to 



Fig. 76^Plan or Ventilation in Panei (Gassy), 


pas.s through all the old workings before it reaches the regulator 
and makes its exit into the main return. 

{l^Wjtere the pit, or part of the pit, is very fiery, and subject 
to of gas— which may continue to give off large 

volumes at %igh prcs.surc for a considerable time, sometimes not 
•diminishing for y;cars-the .system of “.shething " or coursing the 
air to and fro along the passages (as shown in Fig. 77) is adopted 
Th« air is said to be shethed,” or coursed, “ one and one," or “ twe 
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and two,” when it is carried along the top end of a row of pillars ' 
and back along the bottom (Fig. 77) of the same row, Or klong the 
top of one row and back again along the bottom end of a second 
row of pillars (as in Fig. 78), respccpVcly. Where the scam in 
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Fig. 77.— Pi ax oh Vgntii ation in Pankl (Vbrv Fiery). 


work is exceptional I fiery, it may be nccessar}’’, or at any rate 
desirable, to course the air “ one and one,” but it will be .seldom 
that such a condition of mine will cxi.st Jis to render this impera- 
tive, and usually in fieiy mines it will suffice to course the air every 
three or four pillars. 



Fig. 78.— Plan of Ventilation in Panki (Vtity Fiery: 
Couksing Air Two-and-Two). 


A Practical Example.— Where the hovd% an/ walls soon 
become filled with fallen stone, or where districts are subject to* 
creep and thrust, and it is therefore desirable to work out fhe coal 
as soon as possible, the pillars are removed soon after they have 
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•6een formed — of, as the expression is, “the w^hole is followed 
up by the broken.” This manner of w'orking is shown in the 
ac,company.ing diagram, F'ig. 79, Plate XXIV. The broken is aired 
*with the current from the ^diolc workings, and the scale on the 
doors a a.^ Thq sketch represents varied circumstances which arc 
encountered in bord and pillar workings, as indeed in other 
methods also, and which tax the judgment and the ingenuity of the 
colliery manager. The information which it is intended to convey 
may be conveniently expressed in the form of question and answer, 
the question being of a type commonly occurring in the examina- 
tions for colliciy managers’ first-class certificates. 

Given, then, that the scam is 4 feet thick, and free from inter- 
vening bands ; that the roof and thill arc fairly good, requiring only 
ordinary timbering ; that the position of old goaves, and the issue 
of gas, arc as shown on the plan. Mark on the plan the position 
of the landings and putters’ “ flats,” and state the volume of air 
required in each spHt, denoting the air currents by arrows, brick 
stoppings* by double lines, brattice stoppings by single lines, doors 
thus, D ; scales thus, s ; regulators thus, R ; and air-crossings by 
an X. State also the number of hewers per shift, the tons per 
hewer ])cr da)’, and the number of deputies required, the hewing 
price per ton being is. 

The answers will be as follows, and as shown on Fig. 79, Plate 
XXIV. Amount of air in splits : — 

4.000 cubic feet per min. 

6.000 „ „ 

5.000 „ „ 

2.000 „ „ 

1.000 „ „ 

Total ... 18,000 

Number of hewers per shift, 30; total number, 60; average 
hewers’ wage per shift, 5s., to earn which the average tons per hewer 
per shift must be 5, and the tons per day 300 ; number of deputies, 
3 per shift — 6 total. 

In connection with the mode of working “following up the 
whole vITfTN^he broken,” attention should be gi\^en to the necessity 
of keeping ab airwj.y, of .such dimensions as will permit it to be 
easily travellA by the officials, from the last working place in the 
• whole to the coinmencement of the broken, and from the last 
broken working to the main return airway for the district. 
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Stoppings. — The bord-end stoppings are usually made of wood- 
brattice. They keep the air on to the face. The perraanent tnain 
stoppings alongside the rollcyway, and the “jregulator” stoppings— 
or the stoppings which direct the air q<;i to the regulator, and which 
are in a line with it, and are moved forward when it is advanced — 
are best constructed of stone or bricks, well plastered over with 
hair and lime to make them air-tight 

The Position of the Regulator is an important factor in the 
practical ventilation of colliery workings. As a general rule, in 
panel workings such as wc have described, it should be as near the 
face as is conveniently practicable, as by so placing it the air pres- 
sure on the haulage road (intake) stoppings is greater than if the 
regulator were placed on the outbye side of these stoppings. For 
the same reason it is desirable to have the return airways skirting 
the haulage (intake) road on either side, one pillar distant, .so that 
any gas issuing from the old workings may pass into these airways 
and be swept away by the return air into the main returns, and that 
there may be no risk of gas leaking through the stoppings on to 
the intake airway. A “ scale,” if any, is usually placed in the 
furthermost corner of the panel next the main return, so as to act 
as a drain or gas-tap to the old workings. 

Fire-damp being lighter than air, it naturally rises to the highest 
workings of a district. In mines subject to much gas, this is often 
a source of considerable inconvenience, especially if other circum- 
stances are such as to necessitate the workings being driven to the 
dip. In such instances it is often found desirable to have a gas-tap 
(Fig. 67, page 160) — that i.s, an outlet— at the highest possible point 
of the workings ; and if these arc coming back in the broken, this 
passage should be kept open up to, and for some distance into, the 
old workings, so as to act as a relief to the pressure of gas accumu- 
lating in them. This mode of drawing off the gas is known as 
“ ascensional ” ventilation. 

Fig. 80, Plate XXV,, represents a set of two panels, both in 
course of being brought back in the broken. The diagram is taken 
from an actual colliery plan of a Durham mine, with the addition 
that the skirtings, juds, &c., are shown in detail. » 

When working in the whole, the air was conducted al^^rt^tlic face 
by means of wood brattice, which was fixed by< the deputies to the 
props. Sometimes a row of props had to be set specially for the^ 
brattice. It ought to be kept within a few yards of the face, 
and the joints in fiery pits should be well pointed with ‘ lime; or 
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•“ cleaded ” with strips of wood, as it is astonishing what a quantity 
of air may t>e lost and never reach the face when this is not care- 
fully, done.* A place fouled with gas may sometimes be cleared by 
merely pointing the bratti(jp and making it air-tight. Another 
matter requiring attention is the canvas doors at the place ends, 
which force the air up the brattice. 

The workings shown in Plate XXV. are in a seam of which 
the following is a section : — 

Inche-s. 

Top roal ... ... ... i 6 Unvvorked, being inferior coal. 

Good coal ... ... 3 6 VVoiked; but lunning through the 

middle is a band of grey coal 
5 inches thick, together with a 
* band of stone 1 inch thick, which 

arc cast back. 

“ Slippery” band, on which the 
men kio^p ... • 

Good coal, which is taken up 

after the main or middle 
part of the seam is wrought 
Bottom or steam coal 

Total thickness of scam 

The scam dips i in 18 to the east, and is, at the shaft, 147 
fathoms from the surface. The roof is generally of soft sandstone ; 
but the top coal, being left, forms a fair support when working in 
the whole. The thill is a bed of sandstone similar in quality to 
that forming the roof. The pillars arc made 44 x 44 yards, centre 
and centre. The character of the coal, when going in the whole, is 
decidedly strong, which is a frequent characteristic of the seam in 
question. 

When a flat, or ^anel, has reached the determined distance, 
broken working is commenced at the two extremities, the pillars 
being removed on some regular plan, and a proper (diagonal) line 
of advance kept, so that no pillar, or portion of a pillar, is left 
surroundedl with goaf. Neglect of this precaution would cause some 
of the coal to be crjished and lost. As all bords and walls have 
fallen, the pillars are skirted along the bottom end for a “ going 
•headways,” afld the pillars either judded to the rise the full breadth 
— 40 yards — the last jud being shortened by a lift driven so far 
along tfic top end of the pillar ; or the pillar is jenkined up one 


o I Picked out and cast back. 

0 6 Worked, 

1 o Worked. 

6 7 
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side, skirted along the top end, and juds driven hklf-way down, th‘a 
other half of the pillar being taken off by juddiiig from the bottom 

end. • * 1 ' 1 ‘ 

In order to work the barrier, a skiijfing (a) is driven south along.- 

the bottom end of the row of pillars next to be worked until it 
reaches the barrier, and so serves in the future as a place from 
which juds may be driven ; the barrier is then jenkined (b) own 
by the side, and a narrow place (c) driven into the solid through 
the barrier (provided it be of convenient width ; if it be too wide, 
it is worked from both districts), and juds {d) turned away to the 
cast and west — those going westward holing into the barrier goaf, 
and those turned away to the cast being driven the required dis- 
tance, whatever it may be. 

In working in the broken—where the roof is composed of soft 
shale, and apt to “come on” or “ weight,” however well timbered 
the place may be — when a pillar has been removed by judding, 
excepting the last jud, it is not unusual, especially when the pillar 
happens to be the one next to the waggon way, to take oft" this last 
5 yards, or the width of a jud, by a scries of headways lifts, that is, 
places about 5 yards wide driven in a headways direction in a 
pillar from the waggon way — for if it were attempted to take it off 
by a bordways jud, it would most certainly break down. 

When a jud docs fall, the method usually adopted of again 
reaching the face is seldom that of ridding out the fallen jud, as the 
cost of so doing would far exceed that of the lost timber and rails. 
It would be “dead work,” no coals being obtained in the operation, 
besides the loss caused by having to send out stones in the tubs, 
instead of coals, if the stones could not be stowed in the workings. 
But a narrow place is turned away, and the fallj^n jud skiitcd or 
jenkined, as the case may be, “loose at an end,” until the termina- 
tion of the fallen jud is reached, when a “siding-over” is driven 5 
yards across the face, and the jud continued. 

The following is a list of the yard prices p^id at this pit 

Whot.k Work. 

Winning headways 2 yards wide ... 

Walls, N. & S. 2 „ 

Winning headways 3 „ 

Walls, N.&S. 3 » 

Bords 2 „ 

Do. 3 n 

Boring 


s. d. 

1 10 per yard. 

1 9 » * 

1 3 

o 6 , „ 

1,4 

o 10 „ ^ 

o 10 for 10 yards. , 
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BROKLEN WORKINC.. 

• . . , S. d. 

Half pillur walls’a yards wide o ii per yard. 

• Do.* do. 3 • „ 07,, 

Skirtings 2 „ loose at an end 07,, 

Jenkins ^ 2 „ ‘^fast at both sides ” o 9 „ 

Do ‘‘loose at an end” 07,, 

Removing stooks o lopcrstook. 

The .score price for hcwiiv^- in the whole was 12s. 6d. for 21 tubs 
of* 1 1 cwts. each = 1 3d. per ton. The broken price wa.s 9s. 5d, = 9jd. 
per ton. 

In working the bariicr dividing the two districts, a communica- 
tion is effected between them, so that the question arise.s — Which 
way will tht; return air of cither district take? Will it pull from 
the first to the second, or vice versd? If no definite precautions 
are taken to keep it in one direction, it might, if there were heavy 
falls, or obstructions of any kind, in the returns of No. i flat, pull 
from this <.li.strict to No. 2 district, carrying the gas with it from the 
goaf edge if there were a low barometer, and .so foul all the work- 
ings in No. 2 flat which it pa.sscd. In order to avoid thi.s, the 
following steps will suffice : — Put two* regulating doors, R R, in the 
intake of No. i flat, the area of which let us .suppo.se to be 7 square 
feet each, the regulator in the north side return being 10 square 
feet area, so as not to materially check the efflu.K of the return air. 
The regulating doors on the intake of No. 1 district will act as a 
check on the air passing through the apertures at a high velocity, 
and against a corresponding resistance, but in the north side 
return there is le.ss resistance and an cas)- road. Now, as there is 
no obstruction offered to the intake air of No. 2 district, there will 
be a coasiderable volume passing in it more than in No. i flat; 
and as the regulator in the north return of No. i is capable of pass- 
ing a much greater volume of air than would be supplied to it from 
No. I alone, a portion of the air from No. 3 will pass through the 
barrier, and down tITe north side return of No. i, through the 
regulator there and into the main ret inn, and may always be 
depended upon keeping to this road. 

In fixiitg the regulators in No. i intake, the better way is to 
make a separate place for them U om off the waggon way, as repre- 
sented at R R, in I'ig. 81, so that they may he clear of the constant 


Two, because wtien one is open for the passage of men or tubs, the second 
stiH acts a^ a check. 
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traffic of the waggon way, on wfiich two “fastj'* doors, D D, would 
have to be fixed. 


Old Manner of Winning and# Working Pillars.— We are- 

often inclined, in con.sidcring the mining methods adopted by our 
forefathers, to blame them’ for their 
shortsightedness in working on what 
seem lo us such wasteful and ruinous 
systems ; but when we bear in mind 
what were the actual conditions of the 
primitive state of coal-mining, including 
the want of any form of safety-lamp, the impossibility of securing 
good ventilation with the simjde appliances and limited experience 
then available, and the like hindrances, wc are bound to admit that 
they did fairly well under the circumstances. 

Figs. 82 and 83 illustrate some of the early methods of laying 
out pillars. The pillars were left very small, in order that as large 



Fig. 81.— Modk op Regulating 
Intake Aiil 



a percentage of coal as possible might be obtained . in winning 
out the pillars, which were then abandoned. The pillars were 
"‘15 yards long; the walls 2 yards wide; the^bords being turned 
away out of the headways 3 yards wide, and gradually widened 
out until at the middle of the pillar, where the' coal left between 
was very thin — in fact the bords often holed into eath other 
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■(see Fig. 82). Thl bords were then narrowed in a.s they approached 
the wall, and holcS 3 yards wide as at the other end, and so pro- 
tected the* headways course. In some cases the pillars were 20 
‘•yards long, and 5 or 6 y|i-ds wide, and driven straight. The 
pillars SQ formed were abandoned, an enormous quantity of 
coal, amounting sometimes to 35 per cent., being thus sacrificed. 
Sometimes a system of reducing the pillars was adopted, and in 
cases where pillars had been left 12 by 9 yards and 22 by 8 yards, 
ox in some other sufficiently large dimensions, they arc known to 
have been partially removed by driving a wide place through the 
middle of the pillars, or by driving a place at the top and bottom 
(see Fig. 83). 

As already explained in Chapter I., when pits got deeper, 
this mode df working could not be carried on to any great extent 
without producing the serious consequences of creep or thrust. 



These w^erc very frequent and disastrous in their results at the 
commencement of the present century, whole tracts of coal being 
thus entirely lost. As time progressed, how'ever, and a greater 
amount of knowledge was gained through experience, mines were 
laid out and worked differently. 

In a district which had been worked in the w'hole many years 
ago, the pillars had been left 12 yards long and 8 yards wide, in a 
seam lying at a depth of 300 yards froni the surface, and dipping 
I in 18, with a thickness of 4 feet 3 inches. The thill was seggar 
(fireclay), ^d the roof was composed of 2 feet of soft blue stone 
(shale), above wffiich was a hard “grey metal” (arenaceous shale). 
When removing tht pillars in this district the coal was most 
expensive and" difficult to work, the roadways requiring constant 
lowering, and the coal was very much broken. Various methods 
were trieS in working off the pillars with more or less success ; but 
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as it was found most economical to have only alfew hewers in the 
district, and to keep open at one time as few roadways .‘as possible 
(the headways and bords which had been ‘driven respectively *2 
yards and 5 yards wide, were all clofe hillen), the following was 
found to be the most satishictory method of procedure. As shown 
in the illustration (Fig. <S4), a skirting, A H, 2 yards wide, was driven 
from the rollcyway at fuur pillars or so back from the face to the far 
side of the panel, and about two pillars from the far side, a jenkin, 
C D, 2 yards wide, was driven to the goaf. A skirting, T) E, 3 yards 
wide, was then driven along the goaf side to the far end of the 
second pillar, and juds were then commenced. The adjacent pillar 
was then skirted along the other end, thus leaving a larger distance 
between the skirtings, and so two pillars were brought back 
together. For timbering ordinary props were used, which were 
drawn out when each jud holed. 
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■(see Fig. 82). Thl bords were then narrowed in a.s they approached 
the wall, and holcS 3 yards wide as at the other end, and so pro- 
tected the* headways course. In some cases the pillars were 20 
‘•yards long, and 5 or 6 y|i-ds wide, and driven straight. The 
pillars SQ formed were abandoned, an enormous quantity of 
coal, amounting sometimes to 35 per cent., being thus sacrificed. 
Sometimes a system of reducing the pillars was adopted, and in 
cases where pillars had been left 12 by 9 yards and 22 by 8 yards, 
ox in some other sufficiently large dimensions, they arc known to 
have been partially removed by driving a wide place through the 
middle of the pillars, or by driving a place at the top and bottom 
(see Fig. 83). 

As already explained in Chapter I., when pits got deeper, 
this mode df working could not be carried on to any great extent 
without producing the serious consequences of creep or thrust. 



These w^erc very frequent and disastrous in their results at the 
commencement of the present century, whole tracts of coal being 
thus entirely lost. As time progressed, how'ever, and a greater 
amount of knowledge was gained through experience, mines were 
laid out and worked differently. 

In a district which had been worked in the w'hole many years 
ago, the pillars had been left 12 yards long and 8 yards wide, in a 
seam lying at a depth of 300 yards froni the surface, and dipping 
I in 18, with a thickness of 4 feet 3 inches. The thill was seggar 
(fireclay), ^d the roof was composed of 2 feet of soft blue stone 
(shale), above wffiich was a hard “grey metal” (arenaceous shale). 
When removing tht pillars in this district the coal was most 
expensive and" difficult to work, the roadways requiring constant 
lowering, and the coal was very much broken. Various methods 
were trieS in working off the pillars with more or less success ; but 
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of about 3 feet When this road had Keen drivel to the far end of 
the pillar, a “ lift,” 6 yards wide, was turned sway nlext .to' and 
parallel with the headways. It was found* that the coal yielded 
a larger produce of round when workc^l in a headways direction or* 
“ on end.” Five of these 6-5'ard lifts completed the.pil 1 ar. 

Fig. 86 shows a system followed at Marley Hill colliery, West 
Durham district, in removing pillars in the Busty Bank seam, 
which is 144 yards deep at the shaft, and averages in section 5 feet, 
including two stone bands, 4 inches and i J inches thick, about the 
middle of the seam. The pillars arc 50 yards bord by 20 yards 
wall. They are sj)lit by a siding-over or half-pillar wall, C 1), driven 
through the middle, and are worked off in bordways lifts, 5 j^ards 
wide, right and left from the split wall and from each headways 
course. 

The same system is followed at Byermoor colliery in the 
West Durham district, in working pillars 50 X 33 yards, centre and 


_J t SOydx -.>->1 L 



Fig. 86.— Me'iiioo of Wouking Pim-aks at MAktEv Hill. 


centre, in the Busty, which here varies in thickness from 4 feet 
6 inches to 9 feet, including a band of fireclay. The seam is 130 
yards deep at the shaft. 

This system is also followed at the Towneley colliery, Emma 
pit, North-west Durham, in removing pillars 20 yards square, in 
the Brockwell seam. Its depth is 168 yards, with section as 
follows : — 

Ft. • In. Ft. In. 

Coal O 2 ^ 

Band o 

Coal 2 6^ 

2 9 + o 2 ft. io| in. 

In this case it is not necessary to split the pillar by a half-pillar 
wall, but the lifts can be carried up half the length of the pillar, of 
10 yards. Sometimes in getting the last lift the roof w[ould not 
stand if the lift were driven 10 yards u,*) from the headways, and 
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■(see Fig. 82). Thl bords were then narrowed in a.s they approached 
the wall, and holcS 3 yards wide as at the other end, and so pro- 
tected the* headways course. In some cases the pillars were 20 
‘•yards long, and 5 or 6 y|i-ds wide, and driven straight. The 
pillars SQ formed were abandoned, an enormous quantity of 
coal, amounting sometimes to 35 per cent., being thus sacrificed. 
Sometimes a system of reducing the pillars was adopted, and in 
cases where pillars had been left 12 by 9 yards and 22 by 8 yards, 
ox in some other sufficiently large dimensions, they arc known to 
have been partially removed by driving a wide place through the 
middle of the pillars, or by driving a place at the top and bottom 
(see Fig. 83). 

As already explained in Chapter I., when pits got deeper, 
this mode df working could not be carried on to any great extent 
without producing the serious consequences of creep or thrust. 



These w^erc very frequent and disastrous in their results at the 
commencement of the present century, whole tracts of coal being 
thus entirely lost. As time progressed, how'ever, and a greater 
amount of knowledge was gained through experience, mines were 
laid out and worked differently. 

In a district which had been worked in the w'hole many years 
ago, the pillars had been left 12 yards long and 8 yards wide, in a 
seam lying at a depth of 300 yards froni the surface, and dipping 
I in 18, with a thickness of 4 feet 3 inches. The thill was seggar 
(fireclay), ^d the roof was composed of 2 feet of soft blue stone 
(shale), above wffiich was a hard “grey metal” (arenaceous shale). 
When removing tht pillars in this district the coal was most 
expensive and" difficult to work, the roadways requiring constant 
lowering, and the coal was very much broken. Various methods 
were trieS in working off the pillars with more or less success ; but 
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then made, and the full width of face, 12 yardil, E, is lifted offfo 
the. headways. The remaining blocks, F, F^*are hraught back 
together. Formerly these pillars were worked by clriving one 
jenkin up the centre for 24 yards, ^’ding-over right and left an4. 
taking the end off, and then bringing^back the two wings together. 
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Fig. 88.— Method op Wokicing Pii.i.ars at Oi.d Toni op. 


This was abandoned on account of tlie expense of timbering, 
thougli the coal was successfully got ; and the present method, as 
above described, was adopted in preference. 

The following plan was adopted at Killingworth colliery, 



Northumberland, in working a district of pillars in the High Main 
seam, where it lay at a considerable inclination — about i in 6 , 
The seam is 226 yards deep at the shaft, and was in this district 
6 tp 8 feet in section of excellent coal, being the same seam as that 
which used to be worked at the old Wallsend colliery, on the 
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•bank of the Tji'ne, and of tjie quality which has made Wallsend so 
famous amongst ‘house coals in the London market. The pilto 
were 20 }^a‘rds bord by 12 yards wall. The old bords and head* 
ways were generally fallen. ^ P'ig. 89 shows the method of working, 
the arrows denoting the difection in which the lifts were worked. 
A skirtin'g, a if, was driven by the side of the old headways up the 
rise of the seam (leaving a thin shell of coal on here and there, 
sufficient to prevent the fallen stone from running in), to the 
extremity of the area to be worked. This skirting was well 
fimbcred, and laid with double way to be used as a “ dilly.” (A 
dilly is the local term for a .self-acting incline worked with a light 
chain running round a small sheave, which is tethered by a short 
length of strong chain to a stout prop placed at the top of the 
incline. This sheave can be readily moved, so that there is little 
difficulty in lengthening or shortening the incline. Formerly a 
hemp rope and a counterbalance weight were used, but a chain in 
place of the hemp rope, and a full tub in place of the weight, are 
a decided improvdnent It is usually run with one full and one 
empty tub at a time, and the lad at the top controls the speed by 
placing an iron “ sprag ” between the spokes of the sheave.) The 
dilly having been made, places were turned away, and driven 
6 yards wide in the farthest up pillar, right and left from the dilly. 
These places were continued through two or sometimes three 
pillars, and then the remaining 6 yards were brought back towards 
the dilly. As a rule a dilly was made next every fourth headways 
course, and 16 pillars worked to each. 

At another part of the High Main seam workings at Killing- 
worth colliery, some 2 miles distant from the former, the seam 

was lying nearly level, and the section was : — 

• 

Ft. In. Ft. In. 

Top coal 06 

Stone o X 

Bottom coal 4 5 

4 II -f 0 


The top gtone was very bad, being loose and rubbly, with no sound 
parting for some wa^ up. The pillars were made 30 yards bord by 
18 yards wall (se§ Fig, 90). A skirting having been made by the 
, side of the iieadways, two jenkins, each 5 yards wide (A and B, in 
Fig. 90), were Set away, and driven simultaneously up the (all 
jength*of the pillar. The more quickly a pillar can be remoynd' 
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the better, especially when the top stone is trDublesome. The 
farthest inbyc of the two jenkins was then “ d/awn ’’—that is, the 
rails, and as much of the timber as possible, \Vere removed — and 
allowed to fall, thus relieving the pressure, ‘the other jenkin being 
kept open to form the road out for theirest of the pillar. This was,' 
if possible, brought back in one lift to the headvv’ays. 'As a rule, 
however, the top stone was too bad to admit of this being done, 
and in this case a lift, c, would be taken lo yards up, or as far as the 
stone would allow, and then D would be worked off. A siding-over, 
0 P, would then be made about the middle of the remaining block of 
coal in order to shorten the length of lifts, and these \\’ould be got 
in the direction shown by the arrows, E and F being first removed, 
and then G and H. 
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Fig. 90.— Another Method or Working Pillars at Killingworth. 


A large area of the High Main seam in the neighbourhood of 
the Ninety-fathom * dyke, towards which the seam dipped heavily, 
was successfully and economically worked as follows : — Headways 
were driven up the full rise of the seam, at intervals of 33 yards 
apart, to the extremity of the district, a length of about 250 yards. 
Holings between them were made every 50 yards. After the 
headways had been driven to the extremity tbe pillars were brought 
back, being worked in bordways lifts right and left from each 
headways course, and driven half way up the pillar. The headways 
were driven “ under the top,” and used as self-acting inclines. 


* One of the principal geological dislocations of the coalfield— a down- 
throw north— often much exceeding 180 yards, and running frofn the sea-coast^ 
at Cullercoats westward by Gosforth and Denton to Greenside and Whitton- 
stall. 1 
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.* A similar plan was very successfully carried out in working th^ 
Main 'Coal seam at Houghton colliery, County Durham. The 
seqtion of seam averaged 7 feet of coal. A large area of it was 
•iaid out in blocks 100 x 80 )iards, by narrow places, 2 yards wide, 
driven to the boundary, witif holings between them for ventilation 
at intervals of 100 yards. The scam made a good deal of gas, and 
the narrow places were bratticed by a plank brattice \\^ell pointed 
with lime. The boundary having been reached, the blocks of coal 
were worked back in one face bordways on the longwall principle, 
three rows of props being kept next the face. The working cost 
of underground labour and screening was below 2s. a ton. 

A seam of tender coal known as the Three Quarter — 2 feet 
2 inches in thickness, at a depth of 70 yards, with a hard roof and 
floor — is being worked as follows : — ^The pillars are made 24 yards 



Fig. 91.— Method of Working Pillars at Gakksfield. 


square, and the first working followed up closely by their removal. 
The headways are driven 3 yards wide, in order to make room for 
the stowing of the bottom stone, which is taken up for a width of 
I yard to make height for the “ way,” the remaining 2 yards being 
filled with the bottom stone. In working the pillar, a jenkin (A 
see Fig. 91) is driven half way down the centre of the pillar, then 
sidings-over, B c, B D, \o the bord at each side, and then the rest of 
the coal is got in bordways lifts to the sidings-over, and the head- 
ways. The “ way ” on the headways is thus utilised in working the 
pillar, and fio ridding of fallen stone is required in order to get at the 
pillar. The hewing pjice in the whole is is. 2d. a ton, which includes 
the cost of taking up bottom stone to make height for the tub; in 
the broken it is is. id. a ton. 

II. At Depths from 300 to 600 yards from Surface. — At 
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Castle Eden colliery (now closed), in .the East C«ast district of 
county of Durham, pillars 33 yards by 22 yards,, in the Low 
Main seam, were worked on the method of feordways lifts. The 
seam was 3 feet in section where thu|: worked, though it was' muc}\ 
thicker than this in other districts of Che colliery. The roof was a 
strong “post” or sandstone, which stood well. Depth,' 300 yards. 
The two first lifts in the pillar were made 8 yards wide, leaving 6 
yards for the last one, and they were carried up the half pillar or 
16J yards. The way was laid up the middle of each lift, chocks 
being built on each side at intervals of 3 feet apart. These wfere 
subsequently removed without much difficulty, as the top stone 

J 


1 

Fig. 92.— Method of Working Pillars at Morton. 

frequently did not fall for some time after they had been drawn. 
Sometimes these pillars were worked by driving a jenkin by the 
side of the old bord where it was fallen, and removing the remainder 
of the pillar in headways lifts, as little or no'difference was found in 
working them, whether this way or bordways. 

The plan of bordways lifts is adopted at Silksworth colliery 
(East Coast district, Co. Durham) in working the Maudlin and 
Hutton seams; the former lying at a depth of 536 yards at the 
shaft, 5 feet 9 inches in section, and the latter at 580 yards, 4 feet 
6 inches in section. 

Fig. 92 shows a method followed at Murton Colliery, in the same 
district, in working pillars 44 yards square in the Hutton seam. 
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•l)epth at the sKkft 490 yards, with a section of good coal 3 feet id 
inches, and botton^.coal 10 Inches, which is removed to make height 
Bord.ways and headways lifts are driven simultaneously. No narrow 
•work is required, and the sqiftirc shape of the pillar — the best shape 
for resisting pressure — is retained, whilst it is being reduced in size. 

The following example is taken from the Main Coal .seam at 
Eppleton collier}^ in the county of Durham, Ij'ing at a depth of 
346 yards from the surface at the shaft, and having the following ' 
sqption : — 

Ft. In. Ft. In. 

Top coal unworkecl ... i 6 

Good coal worked 4 4 

Bottom coal „ o 9 

5 I f I 6=6 ft. 7 in. 



Headway s Course 


Fig. 93.— The Timbering of a Juu. 

The pillars had been Ijiid out 44 by 33 yards, centre and centre, the 
headways driven 2 yards and the bords 5 yards wide. It was not 
found necessary to skirt the headways, as there was only the top 
coal fallen, the roof being a strong grey metal (arenaceous shale), 
and the tffill also strong. The wide bords, however, fell, .so that 
these were jenkined* (loose) for a going bord, the headways 
being ridded out. ^he juds were driven to the rise the width of 
the pillar frorn out of each headways, the timbering being carried 
out as shown in Fig. 93 ' The juds were driven 5 yards wide, and 
kiiUf iin'fk nalr Inorc. '7'? hv A inrhps. were .set 6 feet from the 
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coal side, and 4 feet 6 inches apart . The main^ay was timbered 
where necessary with props and planks, as shpwn in* the sketch ; 
the space between the chocks and the loose .side of the jaid wa,s also 
timbered with props and planks, but these were drawn out every 
rn^ht, t]ir(!C rows bcinj^ alwa)'s Icft^next the face, and the roof 
allowed to fall behind them. 

Ihis s}'steni has been arlopted wherever possible, as a fjrcat 
savin^^ in timber is the result, the props being reecnered and not 



Fk;. CJ4.— Mhi hoj) oi' WoKMM, 1*11,1 . \ks i\ iiik lU'iiu.N A I Kri'u ion. 

Scalf, j iiioh — 1 chain. ^ 

Jtanding until broken, or stowed up, as is often the ca.se. The 
:hocks arc drawn when the jud holes— that i.s, is driven its full 
iistance. 1 he pillars arc of good size for satisfactory workmg, 
deiding a good percentage of round coal— viz., about 6 o per cent. 
The timbering is carried out by deputies, who build the chocks and 
liter any timber which is .set by the hewer iQ required. In the 
ibsence of the deputie.s, the hewer himself .sets it if want^;d. The 
)ack timber, or timber between the chqcks and the loose side of 
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the jud, is drawn fty two timber drawers, who are sent into each pit 
at night for- the purjjose, and who draw all the broken districts in 
the, pit. ’ . 

•« The seam from which thc*lwo following examples are taken is 
the Hutton, an ^average section at the pit under consideration 
being — 


Good coal ... 
Bottom coal ... 
* Splint coal ... 

Total 


Ft. In. 

3 o 

o 3 

o 3 


3 


6 


The roof consists of .shale, varying up to 4 feet in thicknc.ss, ant 
above this is* a bed of strong white sandstone. The thill is a bed 0 
seggar or fireclay, about 21 inches thick, of excellent quality for 
manufacture. I'hc seam at the shaft is 346 yards from the surface, 
and dips cast at the rate of about i in 20, and at the district from 
which the* first example is taken the depth would be about 450 
yards. 

As shown in Fig, 94, the pillars arc 66 yards by 33 yards from 
centre to centre, and the longer length (66 yards) is in the headways 
direction — that i.s, north and south, contrary to the usual way. 
The walls (north and south) were driven 5 y^u'ds w'ide, and the 
bords (east and west) 3 yards wide. 'I'hc ordinary method was thus 
exactly reversed, 'Ihe roof in this part of the pit was very bad, 
and when working in the whole it was exceedingly difficult to 
keep it supported w'ith timber until the holings were made. When 
a holing had been effected, it was found much cheaper to draw the 
timber all out a^d allow the roof to fall freely, and then drive 
another “ fast ” place alongside, leaving 6 feet of coal next to the 
drawn-out place. This second place was driven 2 yards wide. 

When this district was “ going in the whole,” it was at the same 
time “followed up with the broken” on the west side. This is 
designated the “ Old Broken ” on the plan, Fig. 94, to distinguish it 
from the new goaf. 

The method of working off the pillars is this :--A skirting (sec 
Figs. 94 aftd 95) is turned off the waggon way, and is driven 
(fast) alongside the old walls to the south of the row of pillars, four 
in number, to be romoved. This skirting is driven 2 yards wide, 
And about 6 •fcc^ of coal is left between it and the old walls. 
Jenkins J yards in width are driven from out of the skirting up by 
the side of the old bords, the ‘remaining portion of the pillar being 
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" judded ” off to the west. In order to secure the'^i:)roper ventilation 
of the workings, a back or return skirting is, driven 2 yards in 
width, communications (or “ stentons ”) beir;g made between it ajnd 
the intake skirting. In driving this skirting the bottom has to bt' - 
taken up, and “places,” 5 yards in '^^'idth, are driven from the 



Shaded part represents goaf ; Air-crossing shown thus, ^ ^ ; Regulators, R ; Doore, D ; 
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Stoppings, — ; Air-scalc, S; Arrows denote direction of Air-currents. ^ 

skirting into the solid, for the stowage of the^ seggar taken up by 
the bottom cutters to make height. Sometifhes when the roof 
stands badly, a second jenkin is driven, the first;„is drawn out and 
allowed to fall, relieving the pressure on the second. The Juds are 
driven for 27 yards or so to the west, the original breadth of the 
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friliars being 33 yards ; but 6 yards must be deducted for the ’^ 
breadtH of thd jenkir. The last three juds or so are shortened by 
means of a headways lift-driven up the west side of the pillar. All 
lifts and juds are driven 5 yards wide, and no stooks are left, owing 
to the difficulty experienced in working them off when the jud is 
drawn. 

As regards the ventilation of the workings—which is very im- 
portant, as the seam makes much gas— it will be best to give two 
exagiples : one to demonstrate the manner in which the air is con- 
ducted before the completion of driving of the back and other 
skirting, and the other to indicate the course of the air after these 
skirtings are driven. 

Supposing then, that the intake skirting has not as yet holed 
into the " old broken,” but has only been driven three and a half 
pillars along, and several juds have been taken off the north end of 
the fourth pillar — that is, the pillar next to the “ old broken ” — and 
that the back skirting Jias also not yet holed into the goaf ; the air 
would, in this case, be forced along the intake skirting and up the , 
jenkins ventilating the juds, and thence into the goaf, travelling 
along the last or old back skirting, which will not yet have fallen 
close, and will pass down the return bord over the intake skirting, a 
at which place a temporary wood crossing is built,. and into the 
main return. But if, on the other hand, the skirtings have holed 
into the “ old broken,” the air will pass along the intake skirting, up 
the jenkins (ventilating the juds), along the edge of the goaf, and 
down by the side of the “old broken ” into the back skirting, and 
thence into the main return of the district. 

As already stated, opposite every jenkin there is a communi- 
cation between the<wo skirtings, through which the air is prevented 
from passing by brattice stoppings, with manholes covered with 
canvas flaps. At a future date,, when the pillars are worked off so 
far, these will in succession form a road for the return air into the 
back skirting. • 

This system of pillar working and of ventilation was found neces- 
sary, owing to the quantity of gas evolved from the goaf, and owing 
also to the effects of creep and bad roof. As it is, there is a con- 
siderable amount of “lowering” necessary, owing to the con.stant 
lifting of the bottom. Before the flat was ventilated as described 
’ above, the gas used tS be frequently detected on the tramway, and 
inr*considerable voluine too. 

Fig. pdfc represents the barrier workings in this district, or rather 
the working of the barrier avhich separates this district from the 
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adjoining one. The operations may be thus* described. A fast 
skirting («) is driven from the tramway towards thatrportioh of the 
barrier which it is desired to remove. On reaching *the barrier a 
“fast” skirting (/->) is driven north and south for about 30 yards 
each way. From the north end of ‘the skirtings “ fasjt ” jenkin {c) 
is driven east by tlie edge of the barrier goaf— that is, that portion 
of the barrier already worked. From the south end of the skirting 
another place {d) is similarly driven through the solid coal. From 



Kiu. 96.— 15 akuhk \Vokki\c. in thk Hutton Skam at Eppleton Colliekv. 
Scale, i inch - t chain. 


the far ends of both these places so driven, a lift {e) is turned away, 
and driven 5 yards wide. These lifts hole half-way, and form a 
road for the air, the timber being drawn out as soon as^a holing has 
been effected. The rest of the coal is taken out by juds, as shown 
in the illustration. It will be also observcd‘on referring to Fig. 96, 
that there is a back skirting driven from the main Return (east si^e 
of district), and communicating w'ith a jenkin «driven loose by the 
side of the old headways bord. The use of this back sWrting has 
been already described. The dimen»ions of the various roads, 
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friars, &c., are slN)wn in the, illustration. The remarks as to the 
necessity of the above mode of working off the barrier, which were 
made at Ihe^close of Ihe^ description of the removal of tlie pillars in 
this district, are applicable here also. 

The total quantity of coal# produced per annum in the whole of 
the district ‘referred to averaged about 10,712 tons, the percentage 
of round coal being 47.38. This is a fair result for the Hutton ' 
seam in that part of the Northern coalfield. Subjoined are the 
costs per ton for the various kinds of labour and other outgoings 
(D(?Cember 1885): — 


Hewing 10,712 tons of coal 

I 

5.23 per ton. 

Deputy work 

0 

345 » 

Ridding 

0 

^■71 „ 

(Rfdders and chockmen draw all juds.) 



Bottom cutting 

0 

2.74 » 

Timber 

0 

2.61 „ 

• • Cost per ton 

2 

374 » 


The number of cubic feet of air entering the district per minute 
was about 6,600. 

Fig. 97 represents in detail the manner in which large pillars, 
66 X 44 yards in the Main Coal, are extracted when the character 
of the roof of the seam does not allow of much length of jud being 
driven. The pillars might be worked off by headways lifts being 
driven the full width ; but the quality of the coal so produced 
would be inferior to that produced by working bordways way. The 
pillars are skirted along the bottom end, and the pillar to be worked 
jenkined up its full length, and a skirting driven along its top end, 
the pillar being juUded from this skirting for a distance of about 
22 yards. The two last juds are driven up instead of down, a 
narrow place being set into the solid about 20 yards from the top 
end of the pillar, and driven 10 yards — the width of the two juds. 
A skirting is driven (looee) alongside the fallen juds, and the same 
course of operations pursued until the pillar is entirely removed. 
All Jenkins and skirtings are, of course, driven narrow. The Main 
Coal in this jjistrict is the same, or nearly the same, in section as 
that given at page 185. The top coal is not worked, but allowed to 
stand in order to form* a roof, the stone above being, as already 
* stated, of a very .broken nature. 

Recapitulation.— To sum up the question of working-off [)illars, 
N 



192 


AND MANAGEHENT 
said that . :■ 


'■‘ '"'•y be said th»i iK„ ^^^AGEMENT. 

across the middico'f a “Llf'" 

left from fK* Cihry/nrr th. k , ^J^'Pdlar vvaj]’’ 

obeSd a.s from the h^dt '''^ ^^bt 

‘®bcr, re ,me ^ rc,ui^.lT ba., 

bmo occupied i„ reinovi„re L “"““'"Pt.on of 

^ ‘“^'’''^‘bo'CK considerable; 



97' MfTHOD Of Wr\ 

b-re.perie„c 

*'re*''''P"‘'’‘«'"«t(paire,„t,.C-.., .. 




REMOVAL OF PILLARS. 


of advance should^ be maintained in working the broken, its direc- 
tion being governed by the course of the coal facings and of the lines 
of fracture io the top stone. In many cases a line forming an angle 
of 45’> or thereabouts, with the headways courses is found to answer 
best When a few pillars art allowed to fall behind, so as to be- 
come nearly surrounded with goaf, the coal becomes crushed, and 
it may be found impossible to work them. Much good coal has 
been lost in this way. 

(3.) As soon as commenced, the more quickly a pillar can be 
woiTced off, the better. 

(4.) Narrow work should be avoided as much as possible. 

(5.) The system of working should allow, if possible, of most of 
the timber being drawn, so that it can be used again. 

The folloiving extract, from a report by the late Messrs Nicholas 
Wood and George Hunter, dated 8th July 18.40, relative to pillar 
working at Thornlcy colliery, in South-east Durham, may be 
interesting: — They were asked what they considered “the best 
method of*working pfllars in the Five-quarter scam with reference 
to {a) the expense, {b) the production of the greatest quantity of 
round coals, and (r) the security of the mine both with regard to 
water and inflanmiable gas.” The Five-quarter scam lies at a 
depth of 168 yards, and above it, and next the surface, are 64 yards 
of magnesian limestone and sand of the Permian formation, con- 
taining large feeders of water. Their reply was : “ We consider the 
best method of working the existing pillars with reference to the 
expense, and also to the i)roduction of the greatest quantity of 
round coals, to be to take the narrow bords [size of pillars not 
given — probably narrow] as mothergates (rolleyw'ays), and to drive 
headways 2 yards jvide across the walls at intervals of every three 
pillars apart, thus leaving a pillar-and-a-half of coal on each side to 
be taken to each headways. Then to drive a jenkin 2 yards wide, 
wherever practicable, on the one side of the wall or pillar, and 
where not so, up the middle of the wall, working the remaining 
'part of the pillar back towards the headways in the usual manner, 
or in that manner which, by experience, shall be found most 
advantageous. This plan of working the pillars will, we apprehend, 
have the effect of bringing down the sand-feeders of water — at least 
we are of opinion that such an event must be calculated upon and 
provided for ; but as ^^e consider that the best mode of working the 
whole mine involved this effect, it did not appear to us necessary to 
provide against it^in determining the best method of working 
existing pillars. With respect to the security of the mine as regards 
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inflammable gas, the mode of working which we have recommendeji 
will afford adequate means of ventilation, so far as practicable in 
pillar working ; but the practicability or propriety of working the 
coal with candles or lamps can only be determined by experience/’. 

Another question they were asked was : “ Do you consider the 
present mode of working the Five-quarter seam the best and most 
economical method with reference to the future as well as the 
present cost ; or what alterations and modifications do you 
recommend to be adopted ? ” They replied : “ We do not consider 
the present mode of working the Five-quarter seam the best or most 
economical method, either with reference to the present or future 
cost. We think a simultaneous working of the whole coal and 
pillars the best and most economical mode, considering the nature 
of the roof and other circumstances regarding the scam ; the 
working of the pillars to follow the working of the whole coal as 
nearly as possible, so that there may never be more than two 
headways in operation at once.” 

The system of following up the whole with’ the broken has 
much to recommend it. When the pillars can be removed before 
the walls have fallen, the expense of opening out afresh, ridding, 
setting timber, and laying way is saved. The workings, too, are 
concentrated, and the cost of putting and driving thereby reduced. 
There is less length of road to be examined and kept good, and less 
distance for the air to travel. On the other hand, in a seam which 
makes gas, the quantity of gas to be dealt with at one time will be 
increased by working the pillars immediately behind the whole, and 
if the top stone docs not fall readily there will be the danger of 
having a large gasometer, close to the whole workings. Working 
away pillars may bring down a feeder of water, which may drown 
the whole workings if they arc close at hand. Great pressure may 
also be thrown on the pillars which must be left to support the 
main roads, and these may be affected. When, however, the top 
stone falls readily, so as to speedily fill up the goaf, the best plan, 
certainly, appears to be to follow up the ’whole with the brdken. 
Care should be taken that the goaf thus formed does not prevent 
the readiest access to districts to be worked in the future. The 
operations of some collieries are seriously hampered Igy the incon- 
siderate way in which goaf has been formec^ in the past. 

It is usual in bord and pillar workings to piake the bord longer 
than the wall, the w^alls being originally communications between 
the bords simply for the purpose of ventilatidn (see Chapter L). 
The advantage of this is, however, doubtful. At some codieries the 
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w&lls are made Icfiger than the bords. For instance, at a colHery 
in West Di^rham the walls are driven 30 yards in length and the 
bords 20 yards, and the pillars are worked in bordways lifts driven 
jp yards up at each side of every headways course, as shown in 
Fig. 98- It is claimed that t 4 ie coal is thus worked more cheaply, 
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because a Fargcr i)roportion of it is got at broken price, and also 
the length of lifts in removing the pillars is only 10 yards; and 
the coal is, therefore, better got, and less timber is used than 
would be the case if the bords, and therefore the lifts, were longer. 
The following calculation makes this clear 

Fio. 98. 

Coal got in first or whole working. 

Bord 22 yards x 5 yards= no square yards. 

Wall 30 „ X 2 „ = Oo „ 

^70 „ 

78 per cent, of the scam is put into pillars by this method. 

Fic:. 99. 

Coal got in first Tvorking. 

Bord 32 yllrds x 5 yards = 160 square yards. 

Wall 20 „ X 2 „ = 40 „ 

200 „ 

75 per cgit. of the seam is put into pillars. 

, Three per c^t. more of the seam is got in pillars by the first of 
these two methods * but, on the other hand, there is in that method 
more yard price to pay, namely, 10 yards at (say) is. 4d.s= 13s, 4d 
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200 square yards — 170 square yards =.30 square yards; and estimat- 
ing the seam to be 3 feet thick, and to weigh 19 cwt. per. cubic yard, 
this gives 28 tons more coal got per pillar in the broken, working by 
the first method than by the second : 28 tons at say 2d. per ton 
(assuming broken price to be 2d. pefi!' ton less than whole) = 4s. 8d. 
There does not seem to be any saving in cost of working, assuming 
that the top stone is such as to allow the lifts to be driven up a 
di.stance of 15 yards. The shorter lift is certainly an advantage in^ 
favour of the first method. 

A previous instance similar to this has been given on page T 86 
(Fig. 94), where, in working the Hutton scam at Hetton colliery, 
the places driven north and .south (or walls) were made 66 yards 
long by 5 yards wide, and the places driven east and west (or bords) 
33 yards long by 3 yards wide. Here the alteration hi the widths 
of the places driven will affect the calculation in favour of the 
change. 



CHAPTER XII. 


WORKING BY LONGWALL, 

Longwall is s<aid to have been first practised in this country in 
Shropshire some three centuries ago, and to have been suggested 
by the method of working metalliferous lodes. 

Mr G. C. Grcenwell, the well-known autlior of a treatise on 
Coal-Mining, first published so long ago as 1852, pointed out in 
a paper “ £)n the Working of Thin Seams of Coal, &c.,” ♦ which he 
read in the year 1856, that in some of the “ more highly favoured 
coal districts of this county (Northumberland) seams of 2 \ feet 
and more were considered unworkable to a profit, and were left 
untouched in consequence”; but he reminded his hearers that the 
day would come when “these seams will be of greater consequence 
than the thick ones ” : and it may be said, without fear of contra- 
diction, that Mr Grecnwcll has lived to sec that day. That these 
thin, hard seams are now being worked to advantage, is largely due 
to the adoption of the longwall system of working. 

The longwall system proper is that practised in Derbyshire, 
Notts, Yorkshire, and the Midland coalfields generally, where, after 
pillars of coal hat^e been left for the protection of the shafts, the 
whole of the seam is removed in every direction from the shafts, 
roads being kept through the goaf. Sometimes the roads are first 
driven in the coal to the boundary, and then the longwall face 
brought back towards the shaft. The drawback to this is that time 
and money are required for driving the narrow places, before any 
profitable output of coal can be secured. Under certain circum- 
stances, however, such as a liability to gob (or goaf) fires, this 
longwall “retreating,” as it is sometimes called, well repays the 
preliminaiy outlay. 


* Transactions ofJ^orth of England Institute of Mining Engineers^ vol. 
P. 193- 
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In ordinary longwall, the face m^y be carried forward in oite 
long continuous line, sometimes a mile or more in length; or it 
may be "stepped,” in widths of 10 to 40 yards or thereabouts, each 
width being 4 to 6 yards in advance of the adjacent one. The. 
tub-way is sometimes laid along the fnce, and the tubs thus taken 
along the face to be filled with the fallen coal ; or sometimes the 
coal is filled into the tub standing in the gateway. This depends 
mainly on the thickness of the seam. The distance between the 
roads or gateways varies considerably, being from 10 to 100 yards, 
the narrower intervals being necessary in thin seams, where there is 
not height for the tub in the face, and where the coal must therefore 
be brought along the face to the tub in the gateway. 

In the Northern coalfield, besides true longwall, a modified 
system is practi.sed — a combination of pillar working and longwall. 
Roads are driven in the coal, and subsequently maintained as gate- 
ways through the goaf, at intervals of 30 or 40 yards, and the coal 
between them is removed by "lifts” or "juds” driven about 6 to 12 
yards wide to the right and left of each road, the lift being driven 
half the distance between the roads — that is, 15 or 20 yards, or 
otherwise, as the case may be. Sometimes these lifts are all 
driven in one direction the whole distance from one gateway to 
another. 

In Northumberland and Durham, longwall working is chiefly 
practised in thin seams, where there is not height for the ordinary coal 
tub to be taken along the face. This necessitates the gateways being 
made at such intervals, usually 10 or 12 yards, as will enable the 
hewers to fill their coals into the tub standing in the gateway ; or 
else special tubs have to be made of such a height as to enable them 
to be taken along the face, which is not often done ; or a small tram 
has to be used to bring the coals along the face to the gateway, 
where they are “ teemed ” into the tub. This last alternative has 
been tried in one or two instances, but abandoned. The two latter 
alternatives admit of longer intervals — 30 or 40 yards — between the 
gateways, and a consequent saving of two-thirds or three-fourths of 
the stone- work. The arrangement, however, most generally adopted 
is to make the gateways at intervals of 10 yards, allowing two 
hewers in each shift to each gateway, with crossgates at intervals 
of 30 or 40 yards, pack walls 5 to 7 feet thick being built at each 
side of every gateway. It entails a large amount of stone-cutting 
and pillaring, and the extra cost of this as compared with bord and 
pillar working will, as a rule, counterbalance the reduction in the 
hewing price ; but under favourable circumstances it gives a larger 



WORKING BY LONG WALL 


proportion of round coal, and, has the balance of advantages in its 
favour. . . 

.The ‘arcangem^nt pf labour is the same as that customary at 
•Qollieries in the district. The hewer kirves, gets, and fills the coals 
into the tub, which the putter takes to the “flat.” The stone- 
tutting and pillaring arc done at nights by the stonemen and 
shifters. There are two shifts of hewers, the fore-shift coming to 
work usually about 4 A.M., followed by the back-shift about lO A.M. 
They are paid according to the number of tons of coal which they 
senTl to bank, irrespe^ tive generally of whether it is small or round, 
though at some of the Northumberland collieries they are only paid 
on the round. During each shift every hewer is working for himself, 
his interest being to fill as many tubs as he can. He does not share 
with his neighbours, but generally, though not always, he shares 
with his marrow (or partner), who follows him in the succeeding 
shift. This system is probably not the best adapted to longwall 
working, to get the full benefits of which it is sometimes important 
that the fitce should fie kc])t straight, .should be carried forward as 
regularly as possible, and that the kirving should be continuous 
along a good length of face, before the coal is allowed to fall. 

Recognising this truth, some managers have adopted the division 
of labour which is common in Derbyshire and elsewhere— namely, 
that of holers, getters, and fillers— thus dividing the hewers’ work 
into three classes of labour.* As an instance of this, we may take a 
Durham colliery working, at a depth of 184 yards, a seam of follow- 
ing section : — 


* The following regulations were drawn up for the guidance of the men 
working in the Harvjy seam of a Durham colliery 

“ Regulations to be Observed in Working the Longwali., 
Harvey Seam. 

“ Noie.—Uen employed in Longwall are subject to the General and Special 
Rules in force on this Colli^-y. 

“ The Holers to kirve under the seam 3 feet 6 inches, or such distance beyond 
that as may be agreed upon from time to time. To cast back all band, &c., got 
in ‘kirving,’ into the goaf, and to keep it out in front of the timber and packs. 
To put in their own ‘stays’ where required. After finishing holing or kirving 
the prescribed distance, all band, stone, dirt, small or refuse coal to be cleared 
away along the face so that the coal will fall upon the clean thill. 

“ The Getters will talA down at night the coal made ready during the day. 

• “ The Fillers fb st|nd eight hours bank to bank ; to take down all loose coal, 
shaken by shots or wedges, along the face. Any extra work required will b« 
psdd for at*the usual rates current on the colliery.” 
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Gateways are made at intervjils of 40 yards, and the face is kept 
straight. In a length of face of 120 yards, there were employed 
1 1 holers, i getter, and 4 fillers. The holers are divided into two 
shifts, coming to work at the same hours as the ordinary hewers -do. 
They “ hole ’’ in the coarse coal and band, casting it all back into 
the goaf, and put sprags in under the 2 feet 9 inches of good coal. 
The result is that 75 per cent, of the seam is got as round. They 
are paid 8d. to 1 1 d. per yard, according to the nature^ of the coal. 
The getter comes in with the back-shift, and stays to fire the shots 
after the other men have ridden. He is paid id. per yard length of 
face of coal got. The fillers come down at 6 A.M., when the pit com- 
mences to draw coals. They not only fill the 'coals, but also “ put ” 
them to the flat. They arc paid by the score of tubs they fill, and 
an extra price of 3s. a score had to be paid for tramming along the 
face and filling into the tub at the top of the gateway. Owing to 
this extra cost, and also to the difficulty of bringing the large coal 
along the face, the big lumps having often to be broken, it was 
found after a trial that this method did not answer so well as where 
the gateways are made at intervals of 10 yards, and ho way is 
required along the face ; and this system was therefore adopted in 
preference, 2 feet of bottom stone being taken up in the gate- 
ways, and a stone pillar 4 to 5 feet wide built on either side ; the 
cost of this work is about 6d.*a ton on the coal got. 

The same system of working and arrangement of labour was 
adopted at another Durham colliery in a seam 3 feet 2 inches in 
section, with a bad roof, consisting of a soft “following” stone 
several feet thick. A modified longwall had been tried — viz., 
making gateways 40 yards apart, and working the coal between in 
“lifts ” 9 yards wide driven half the distance between the gateways 
right and left of them — but this did not answer where the top stone 
was very bad. A long straight face was therefore tried,, with gate- 
ways at intervals of 40 yards, and a way lai^i along the face for a 
small tram, in which the coal was brought to the gateway, and 
there “ teemed ” into the tub, and the holing, getting, and filling 
were done by different sets of men. In this ca^e the holers were 
arranged in parties of three, who shared together, the p'rice paid 
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Being ^d. a yard for holing 3 feet 2 inches under, the height in 
front not to exceed 16 inches. There were two sets of three to each 
40, yards. ,The ge^.ters were paid by the shift, 4s., and there was 
pne of them in each shift. The fillers were paid according to the 
number of tubs filled, as befc^j'e. 

Here, £00, itVas found that tramming along the face did not 
answer, and that it was better to make gateways at shorter intervals 
so as to avoid it. The division of labour, liowever, is highly spoken 
of, and certainly seems better adapted to effective and continuous 
kiA^ing, and to getting as much round coal as possible, than where 
one man is kirving, getting, and filling in 5 or 6 yards of face 
independently of what his neighbours are doing, his only interest 
being to fill as many tubs as he can for himself during the five or 
six hours he is in the face. There are no doubt advantages in 
division of labour, such as (i.) increase of dexterity in every par- 
ticular workman, and (ii.) .saving of the time which is commonly 
lost in passing from one kind of work to another. On the other 
hand (a^ pointed oht long ago by that eminent authority, Adam 
Smith), something may be said — mainly, perhaps, from a humani- 
tarian point of view — as to the benefits of variety of occupation. 
The change from kirving to drilling or wedging, and then filling, 
must be a relief to the workman, and perhaps he is able to do more 
work this way than when confined to one class of labour. 

The modified system of longwall already mentioned is 
practised at a good many collieries in Durham and Northumber- 
land. At a colliery in Northumberland this method was practised 
in the Low Main seam, at a depth of 120 yards, the section of 
the seam being : — 

Ft. In. Ft. In. 

Coarse c?>al ... ... o 5 

Stone band ... ... o 2 

Good coal... ... 4 o 

4 0 + 0 7 =4 ft. 7 in. 

• ' 

It was always worked below the band, which made a good 
parting to timber against, but fell freely after the timber was drawn. 
Headways* were turned out of a narrow bord at intervals of 30 
yards. After they h^d been driven 10 yards, lifts 8 yards wide 
were turned away the right and left, and driven 1 5 yards up, m 
dialf the distance between the headways. Two hewers at a time 
worked in each flft. At first the way was laid down the centre oj 
the lift, the roof being supported by props and chocks at each side 
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but after a time, to save timber, it was^ laid next the coal side, with 
a row of chocks on the other side. When the first lifts, had- been 
driven up a few yards, the headways or winning'-place was widened 
out to 6 yards, and driven forward at this width, two hewers at a 
time being employed in it. Stone pa«'ks 7 feet wide were built at 
each side, leaving 6 feet space between them. With two lifts and 
the winning-place going, there were six hewers at work together in 
each gateway, and the tubs they filled were sufficient to occupy one 
putter in removing them to the flat. The arrangement is shown in 
Fig. 100. 



At another colliery a seam 2 feet 3 inches in section, at a depth 
of 218 yards, is worked in a similar way, the gateways in this case 
being 40 yards apart, and the lifts 9 yards wide. Right and left 
hand lifts are not allowed to be going o])posite to each other at the 
same time, as this would throw much extra pressure on the timber 
and packwalls. The top stone is a strong post (sandstone), and 
about 2 feet of bottom stone are taken up to make 4 feet height on 

rail. Chocks are used in timbering the lifts, the cost of which 
comes to about 3jd. a ton. 

Sometimes the lifts are driven the whole distance from one gate- 
way to another, where the top stone is very sLrong. This was done 
in a seam 3 feet 4 inches thick, at a depth of 300 yards, with a hard 
sandstone roof, the distance between the gateways being 40 yards. 
Chocks were used for timbering, and were nearly all got, out after a 
lift had been driven. The lifts were 8 to 12 yards wide. To make 
height in the gateways, 2 feet to 2 feet 6 inches of top stone was 
taken down, and i foot to i foot 6 inches of bottont, stone. This^ 
allowed a margin for squeezing. The packs were built 12 feet wide. 
The output per hewer per shift was more than doubled, 'as com- 
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p&red with bord And pillar ^working, but eventually this way of 
working w.a& abandoned on account of the expense of shooting 
dov^n the }\ard top* stone. The bottom stone was found to be too 
.spft for packing, and it was necessary to “ get ” the hard top stone, 
which never fell of itself. • 

The following mode of working a seam at a large colliery in the 
county of Durham was in vogue some years ago. The scam at the 
shaft was 347 yards from the surfiice, and had an inclination of I in 
18, which, as the surface was fairly regular, and the district where 
the^modifiied longwall working was being carried out was about a 
mile from the shaft and in the direction of the dip, would materially 
add to the thickness of the superincumbent strata at this point 
The section of the seam averaged as follows : — 

Ft. In, 

Clean coal ... ... 3 o 

Bottom coal... ... o 3 

Splint ... ... o I *=3 ft. 4 in. 

• • 

The roof consisted of a panel of blue stone (.shale) about 4 feet 
thick and of a somewhat broken nature, above which was a bed of 
strong white post (sandstone). The thill was seggar (or fireclay), 
about 2 feet in thickness. The gateways were 66 yards apart, and 
when these attained a length of 1 20 yards a cross gateway was put 
across the whole district. The coal was worked by bordways juds 
or lifts 6 yards wide, driven half-way across between the gateways, 
or a distance of 33 yards. The No. i gateway is farthest advanced, 
each succeeding gateway being one jud behind the other, so that a 
diagonal line of face is preserved, and, the coal being of a tender 
character, crushing is prevented. It was owing to the tcnderne.ss of 
the coal that the modified longwall was adopted in preference to 
the longwall system proper. * 

When it was desired to win out a jud, the gateway out of which 
it was to be turned was driven 6 yards farther in and 2 yards wide, 
the jud being turned tiway out of this: lod. per yard over and 
above the score price was paid for this winning out. The coal was 
kirved the full width — 6 yards— acro.ss the jud, and nicked up the 
fast side, aijd wedged down with steel wedges. In no case was 
blasting allowed, on account of the gassy nature of the seam. The 
bottom, which consisted of seggar, was taken up to make travelling 
height, by a fecial set of men termed “bottom cutters" (who 
did the work durftig the night), for a width of 3 feet, the greater 
portion df it being cast into the goaf, and only a small quantity 
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sent to bank for brickmaking. Tl>e timbering in the juds 
arranged as follows ; — A row of chocks not less than 5 feet apar 
was placed along either side of the traniwa^, and vyhefever ,th< 
stone was dangerous, props and planks were set across the trai; 
road as well. Across tlie face were «et three pair of gears, thre( 
deep, which of course were continually being advanced.’ A row ol 
small props, supporting planks, were arranged along the “ fast ” 
side of the jud, about 1 foot 6 inches from the coal, in order to 
preserve an airway about the face, as illustrated in Fig. loi. The 
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gateways were packed on cither side ; this pillaring being about 
6 feet thick, and built with suitable stones taken out of the goaf, 
j The gatewayji were 8 feet wide between packs. 

A detailed estimate of the relative cost of working this seam by 
the modified longvvall thus described, and by the bord and pillar 
method as practised in another district having the same section of 
seam and the same general characteristics, is given in an Appendix 
(page 307). 

The system is carried out on a large scale at another colliery in 
forking a scam lying at a depth of 260 yards, and having this 
section : — 

Ft. In. 

Coal ... ... ... ... 1 7 

splint (picked out on the screens) ..! o 5 
' Coal ... ... ... ... I 6 

3 6 

r 

The seam is very hard to hew — owing partly, perhaps, to another 
seam 20 yards below having been already worked — and it could 
not be successfully worked by bord and pillar. • t 

At the same colliery, another seam, 328 yar( 3 s deep, is worked 
similarly. Its section is : — 
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Ft. In. Ft. In. 

Ramble or foTlovving Stone* ... ... o U 

'Coal'..*, 2 6 

^ Fireclay band * ... i o 

Coal I 4 

. , * 3 lo + r ii=4 ft. nJ in. 

The band and ramble, which are thrown back, fill up the goaf, and 
the top .stone — a “ blue medal ’* --does not fall. Fig. I03 shows the 
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plan of working. 'Fhe gateways are made 40 yards apart, and the 
lifts, 8 }^ard.s wide, are carried the whole distance between the gate- 
ways, and are all driven in one direction— namely, towards the rise 
of the scam, which is westwards, or btjrdways. They are kept 
behind the other, so as to make a stepped face. There are two 
hewers working at a time to each gateway. The way is laid down 
the centre of the lift, ‘Chocks are used for timbering, and some 
stone packing is built on the “loose” side of the lift, next the goaf/' 
Crossgates are made at intervals of 40 (or sometimes 60) yards, 
which allow* some of the other gateways to be done away with, and 
the rails to be taken up. The air is taken round the face, as shown 
on the sketch. Withwbad top stones, this becomes a difficulty, and 
is an objection <0 the system. 

This yethod of working, however, gives many of the advantages 
" oflongwall, in the concentration of the workmen, the avoidance of 



2o6 colliery working ANMM^N^^MENT, o’ 

narrow work, and the using of the top pressure tp assist the getting 
of the coal ; and it costs less for stone-cutting and pillaring than 
where roads have to be kept through the goaf every ib yards. 

Removal of Pillars by Longiyall. — Sometimes pillars are 
worked out on the longwall principle, and an iiistance has been 
already given at page 183. This was also done in a seam where the 
top stone was very hard and strong, and the thill soft, and the 
bords had crept close. The seam was at a depth of i;o yards, 
and in section was as follows : — 

Ft. In. Ft. In. Ft. In. 


Ramble or following stone 

... ... ... 0 

Coal 

... I 2 

Seggar band 

08 

Coal 

2 7 

Coarse coal 

0 4 

Splint 

0 s 


4 6 + 0 8=5 2 

I 

The pillars, which were 30 yards bord by 20 yards wall, were ^ 
worked off in one face of 20 yards, carried the whole distance of 30'*^ 
yards. Four hewers at one time were hewing in the face. Two ^ 
ways were kept by chocks (which were always got out afterwards), 
and the remaining space was nearly filled with the seggar band and 
ramble thro\vn back. The men hewed as much as 6 tons a shift, 
^and i|d. a ton less was paid for hewing than in cases where, the 
roof not being good enough, the pillars had to be worked in lifts. 

In Yorkshire and the southern mining districts, thick as well 
as thin scams are worked by longwall, and there are various arrange- 
ments of labour. At a colliery near Leeds, the JIaigh Moor seam 
lies at a depth of 1 12 yards, and its .'section is : — 

Ft. In. Ft. In. 

Good coal 3 o 

Soft clay band ... o 3 

Coal I 9 

4 9 + 0 3 = 5 ft- 

It is worked as follows : — The face is kept straight, ar^d is carried 
forward in a cross-cut (“ half-end and bord direction. Gateways 
are made at intervals of 33 yards, packwalls 7 or 8 feet thick being 
built at each side, and also at intervals of 6 feet ^throughout thp 
gob. The coal face between two gateways is called a “ bank,” and 
each bank is divided between two sets of men — three to efkch set — 
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set that each set gf three has i6i yards of face to work. They 
kirve and get the coal ; fill it into tubs (the small over riddles of 
|-inch mfesh^ what g^es through being left below) ; set the timber ; , 
and stow the loose stone in the gob behind. They are paid a fixed 
price per ton of coal they fil], each set of three sharing together. 
The kirving (or ‘^bearing” as it is locally termed) is made in the 
band and inferior bottom coal, and is always made for the whole 
width of i6J yards, sprags being put in 6 feet apart, before the coal 
is allowed to fall. It has then to be broken up. The men go 
dow¥i at 6 A.M., and their shift is eight hours. In this district there 
is only one shift of hewers. 

At this colliery, the system of forewinning and working back- 
wards is sometimes followed, narrow endings being first driven to 
the extremity of a district, and the coal brought back in one line. 
There seems to be no decided preference for one plan over the 
other, the extra cost of driving the endings, and the larger propor- 
tion of small coal thus made, and the delay in getting a good 
.quantity c^' coal, just 'about counterbalancing in this case the cost 
of making and keeping roads through the goaf. 

At another colliery in the same district, the Beeston Bed — 
which is 4 feet thick, and lies 143 yards in depth— was worked on 
what is sometimes called the Derbyshire method. A pillar of coal 
100 yards square was left round the two shafts ; and beyond this, 
the ♦whole of the coal was being removed in every direction, all the 
roads being through goaf. Two feet of top stone — which was hard 
“ bind ” or argillaceous shale— was first taken down in the gateways, 
but usually 5 feet of stone had to be removed before the road could 
be considered permanent ; or, in other words, every permanent 
road had to be cut afresh out of the stone. At each side of every 
gateway, a packwall 9 feet thick was built, then 9 feet of gob, then 
a 6-feet pack, and so on. The leading places were going on face 
or bordways, and out of them, at every 30 yards, gateways were 
turned endways. Cross-gateways were made at intervals of about 
300 yards, and at a course of 7 inches per yard from “face” or 
bordways, to cut off the gateways. Four men worked at each 
bank of 30 yards, and they kiryed as well as got the coal, filled it 
into loose-ended tubs, the small coal over i-inch riddles, built 
packwalls, and set timber, for is. lod. a ton. When filling, a way 
was laid along the face of the bank, 2-feet gauge, and flatsheetS 
\igere put down ^at the top of the gateway to enable the tub to be 
turned round readity. 

The famous Barnsley Bed of South Yorkshire has been largely^. 
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worked by longwall. In one instanqp, it was 7 feet thick, lying al-a 
depth of 279 yards. The banks were 30 yards, four colliers in each, 
and the face was “ stepped,” on account of fissures in the lop stone. 

At another Yorkshire colliery, the same seam is worked at a 
depth of 450 yards, and is of the follfewing section : — 


Day bed 

Ft. 

... I 

In. 

3 \ 

Dirt 

0 

6 / 

Softs 

I 

s \ 

Clay seam . . . 

I 

4 

Hards 

3 


Softs 

... 0 

7 1 

Slotting coal 

... I 

IK 


Ft. In. 

I 9 got in gob, but left on packs, 

8 5 


It lies at a gradient of about i in 10. The face is carried in a 
cross-cut direction, or “half-end and bord.” The banks (or stalls) 
are 40 yards wide. In each of them five colficrs are employed at a 
contract price of is. 45d. per ton, for getting and filling tlie coal 
into tubs, timbering, building pack.s, and laying way. They engage 
two fillers per shift. The output of coal from each bank averages 
20 tons a shift of eight hours. The gateways require no “ ripping” 
or “stone-cutting” as a rule, but the stone falls in them, and is 
cleaned up by the night-men, and used for building the packs. 
The day bed forms the roof in the face ; it is left above the packs, 
but is got in the gob between the packs. Three rows of props are 
kept in the face. 

In the Cannock Chase district of South Staffordshire, the two 
principal scams — known as the Shallow and the Deep seams, 7 feet 
and 6 feet thick respectively — are got in very good condition by long- 
wall working. The usual practice is to keep a straight face, and 
carry it in a cross-cut direction about “ three-quarter end.” Gateways 
are made 30 or 40 yards apart. The distance of coal face between 
two gateways is called a “ stall,” and is let to one or two stall-men 
or contractors, who are the most experienced of the colliers. They 
contract to get the coal (in the prescribed way as to holing, &c.), 
deliver it into tubs at the top of the gateway, set the -^imber, biiild 
'the stone packing, and lay the rails, finding their own powder and 
candles — the owners finding timber and rails — for a price varying 
/rom IS. 4d. to is. 6d. a ton on the coal got. They engage tie 
holers and fillers and pay them their wages, an'B make about 5s. a 
f^ift for themselves. There is only one shift of coal-getters in the 
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twenty-four bourse They go (jown at 7.30 A.M. and ride at 4 P.M., the 
hours during ‘Which the pit draws coals. From 11.30 to 12, every 
one stops wprk for breakfast. The rock-rippers and night-men go 
■dpwn about 10 P.M. : 20 tons per eight hours is considered a good 
output for a 40-yard stall, and in a stall of this width there will 
usually be six men employed. The holers arc very skilful at their 
work, and one secs holing 6 feet in, and not more than 2 feet high 
in front. Where there is some soft stone just below the seam with 
a good i)arting from it, the holing is done in that, and the whole 
of t?Je coal is got in good condition ; but in some cases it is made 
in a soft carbonaceous shale or “ramble” above the seam. This is 
termed “bannocking” ; but more powder being required, and more 
levering, to make the coal fall, it is only adopted where there is 
no suitable material for holing at the bottom of the scam. With 
the holing underneath, a few shots of powder fired, after the sprags 
have been withdrawn, bring down a very large fall of coal. The 
large lumps are filled into the tubs by hand, and the small is filled 
over riddlbs, w hat go*cs through being thrown back into the gob. 
The stone-work is done by separate contract. To get stone for the 
packwalls, small spaces called “wastes” are left in the gob, not far 
from the coal face, unsupported by timber or packing, where tjie 
stone falls freely. 

At Cannock Wood collier)', the Deep scam lies at a depth of 
200 yards, and its average section is 6 feet 10 inches. In one 
district of the colliery it w'as worked under a very bad top stone, a 
jointy shale with no good parting for about 10 feet up. Bord and 
pillar W'as tried, but it was .said to be impossible to keep the top- 
stone up in the bords. It w'as, however, .successfully worked by 
longwall, w'ith a straight face, the stone packing being kept well up 
to the face, within 4 or 5 feet of it, and the gob made quite solid,. 

Thick Seam worked by Longwall— It was mentioned on page 
139 that thick scams could often be more profitably worked by the 
longwall method than by bord and pillar, and of this the following 
instance, taken from a Northumberland colliery, may be given. 

The seam worked— the Main Coal— is of the following section 

Top stone— thick panel of post. 

• 

Top coal 

Band (feggar) 

%ott^mcoal 


Ft. In. 

3 4 

o 3 variable. 

2 8^ coarse. 



. Fig. 103, Plate XXVI., is a reproduction of £t photograph 
in this longwall face, showing two hewers at work, and the o^^erman 
leaning against a coal tub. The roof is a stVong “ framey ” post 
(|andstonc), and the thill is a bastard seggar or fireclay. The dis- 
tance between the gateways is fromr20 to 25 yards, the tramway 
being laid along the face, and moved forward as the face advances. 
Although the scam is sufficiently thick to afford good travelling 
height, yet about 3 feet of the roof is shot down in the gateways 
every night, for the packing in the goaf, and this proves of further 
use later on when the " squeeze ” commences, which considerably 
reduces the travelling height in the gateways and cross-headings. 
The packing or pillaring is carried out in the following manner. 
The stone shot down after the back-.shift hewers have left the pit is 



Fig. 104.— Stone Pillaring and Timbering at Longwall Face. 


packed along the sides of the gateways to form a pillar 6 feet 
thick on either side, leaving the gateway 9 feet wide ; a chock is 
also built 6 feet square half-way between the gateways to act as a 
central support ; behind this stone chock the pof is allowed to 
subside, no timber (or as little as possible) being left in the 
goaf. Along the face, and on either side of the stone chock, 
props are placed as necessitated by the state of the roof— usually 
in rows three deep — which are advanced daily. The distance 
between the stone chocks is about 6 feef. It will be seen from 
Fig. 104 that the face is what is termed "hipped” or stepped — 
that is to say, an even or horizontal line of face is not preserved, 
but the first gateway is a yard or two in advance of* the second, 
and so on — the amount of advancement being usually 2 yards — 
the reason for this being, that if an even line pf face were kept, the 
line of roof fracture would be parallel to the face, and would 
ip all probability extend right across the distrTct, and it would be 
nearly impossible, with the limited packing, to support the roof. 
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Fig 103. — Hewers working at a Longwall Face in a Thick Seam. 



l^-^Aa it is, the breakage of tijjiber is considerable, artdlheVli^ 
' ^ promptitude has to be exercised in drawing it out and buildl^tlie 
* ' chocks. • v ‘ i"” 

• The hewers kirve out the band in the winnings and shoot ^ 
the bottom coal,; they then^ shoot down the top coal. At the 
longwall face, however, the pressure of the superincumbent sti^ta 
upon the coal is sufficient usually to squeeze out the band, and 
coal will hardly stand for kirving. It is desirable, therefore, 
the' face should be moved fohvard as fast as possible. The maih 
advahtage accruing from this mode of working is the grca$l| 
increased output per man, the average being 4.37 tons per shift. ; 


Detailed description of the longwall system of working 
practised in •a North of England colliery * ^ | 

The seam in question is a perfectly clcaii seam, free from stW 
bands and iron pyrites, and is worked for coal to be used for st^tt! 
and hous^ purposcs,,principally the former. Its average thickne^ 
is about 2 feet 7 inches, but it varies from 2 feet i inch to 3 fo^ 
6 inches, and attains a greater section in “swcllies.” TH; 
floor is usually seggar (or fireclay), varying from I to 3 feet il 
thickness. The roof consists of sandstone (post), or shale (h\w 
metal), with post girdles, or thick shale (blue metal). 1 he syncltn| 
axis of the Northumberland coalfield runs through the royalties t\ 
a north-easterly direction, the full rise being S.E. on its eastern 
side ; whilst the measures in the western portion of the esmt 
rise in a direction varying from S.W. to N.W. The civcrage ral 
of inclination is about two inches per yard where the ground! 
not affected by faults, and the cleavage runs generally a little wi^ 

of north. * , 1. j ' 

The coal is worked outwards from the shaft to the boundary 
all being taken out at the first working, except that which is left i' 
pillars to protect the main rolleyways, and occasionally beneaf 
buildings. By the ternjs of the lease, the coal has to be lef|^u^ 
some buildings, but it has, in certain cases thus provided for, bee 
removed, and in one case beneath a stream also, without an 
injurious effects, the thickness of cover being about 50 fathom 
On the plan shown in Fig. 105, Plate XXVII., will be seen tvi/ 


* For some of the particulars in this description the authors are indebted ^ 
Mr George Hurst of Mewcastle-on-Tyne, who has allowed them to make-su< 
use as th^ deemed advisable of his admirable paper on the subject {ste/eum 
EHt. Soc. Minins Students^ volj ix., p. 168). 
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■jbuilfiings, beneath one of which a pillar has been* left, whilst under 
; the other the coal has been worked.* ' ; . 

The coal is won in the first place by driving a pair of (or some- 
times three) winning headways or narrow bords, as the conditions 
of the district to be worked demand. » These winnings usually con- 
sist of a fore and back place driven in the solid, for which the men 
are paid yard work in addition to tonnage price. The fore-place, 
being used as a rollcyvvay, is driven 12 feet wide and 6 feet high, 
and the back-place 9 feet wide. Usually, however, the back-place 
is made to “ stow itself^’ — that is, it is driven of sufficient widfn to 
' hold the stone which has to be shot down for pony height. This 
width varies from 12 to 18 feet, according to the height of the seam. 
Stentons, 14 to 15 yards long, arc holed every 44 yards. Barriers 
of solid coal, 35 yards wide, arc left on each side of the winning- 
places, the object being to protect the main roads, to lessen the 
cost of timbering, and to permit of the air being borne up for any 
distance without loss. Where no barriers of coal are left, it is 
impossible to prevent scale through the stone pillaring until this 
has been consolidated by the pressure, and all motion has ceased, 
which does not occur for a considerable period. Within 200 or 
3CX) yards of the boundary no barriers or stenton coal are left, the 
fore and back places being then formed by driving one wide place, 
a^d building a stone pillar in the middle, with a tramway along 
each side. 

The winning-places having reached a point sufficiently far from 
^he shaft, the longwall is commenced. Suppose, then, that we have 
a pair of winning headways. A holing, driven 12 to 18 feet wide 
tp “stow itself,” is made through the barrier, and what is termed 
a “barrier place” is turned away, 5 to 10 yards wide, parallel to the 
headways (sec Fig. 106). A stone pillar, 4 or 5 yards wide, is built 
against the barrier side in this road, the object of which is to 
prevent the roof breaking and coming down along the edge of the 
barrier when the coal has been removed at the other side by the 
[ 

* It was found that, unless the coal left beneath buildings for their support 
was extensive, the efifecls of the workings in the vicinity of the pillar was con- 
siderable, and more marked than if the coal were evenly and entifely extracted. 
This, it was presumed, was due to the block of coal acting as a fulcrum to the 
Iwerage of the superincumbent strata. From extensive experience in this par- 
I ticular district, when calculating the area of coal to be left under buildings, 
was found expedient to allow of a “draw” of one-fourtk of the depth of the 
. seam from the surface — not that the horizontal “draw” was quite so extensive 
; as this, but that there might be a margin of safety. 
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lohgwall. As the ‘j:)atTier place proceeds, at every 1 1 yards a gate- 
way, allotted to tvvcf men (one per shift), or to four men (two per shift) 
if pit room .is scarce, is turned away bordways, or at right angl^ 


to^the headways. By this 
arrangement each set of 
hewers has 1 1 *yards of 
the face of the coal. 1 he 
holings through the barriers 
arc driven at intervals ^of 
70 y^:<ds. Sometimes no 
barrier ^ace is dri\en, but 
each set of men win out 
their own gateway in turn 
by working in a headways 
direction 1 1 yards, and 
then turning bordways. 
The former method is, 
however, * considcreef the 
best. The seam being thin, 
2 or 3 feet of the stone 
above the coal have to be 
shot down to make height 
for the putters and ponies. 
The stone is not taken 
down right across the place, 
but only a width of 3 or 4 
yards to each 1 1 yards of 
the face, and a neat and 
substantial pillar,, about 6 
feet wide, is built on each 
side of the tramway, thus 
forming the gateway along 
which the coals are brou^^ht 
by the putters to the main 
road. The remainder of 
the stone shot down is 
stowed in * the space or 



goaf between the gate^^fays. • „ 1 j • 

One shot is generally sufficient to bring down all the 4 yards m 


fch gateway. • . 

The most effectual mode of pillaring which is m operation a 1 
.1,,. cnllierv under consideration— that which has been found tc 
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entail least “backbye” work — is illustrated in, plan in Fig, i(Vi 
and in section across the gateway in Fig. io8. 'Having shot down 
the canch it is disposed of as follows: — The pillar h d\s built ;ind 
keyed into the “hicc” pillar of the previous night. Then a 
new face pillar, c d, is drawn across ^the face 4 to 6 feet from tlie 
la.st face pillar (sometimes called a “cross’* pillar J, the smaller and 
surplus stones arc filled into the middle, and the side pillar, a Cy 
is then built and keyed into the “face” or “cross” pillars, a by 
and c d. The pillars — which arc, o£ cour.se, built of the largest 
and most suitable stones — are made 6 feet wide. The pilWring 
is usually kept 4 feet back from the face. If, when tlie hewer 
commences his work in the morning, he finds that the roof is only 
moderately strong, it will be necessary to have a prop or two 
and headtrccs between the coal face and the pillaring, especially 
at the point A. These are drawn out as the pillaring and the face 
advance, with the exception of those at the side pillaring, which 
keep up the side stone ; but as the pressure of the superincumbent 



strata — or “squeeze,” as it is termed — comes on, these side props 
are pressed out. Gears are occasionally necessary across the gate- 
way.s when the top stone is bad. 

Usually thirteen gateways constitute a flat, the central one being 
called a “ mothergate,” as all the coals from the other gateways are 
brought on to it by means of cross-headings, and conveyed along it 
to the main rollcy way. A cross-heading, or cross-gateway, is a road 
made in the goaf, running across the gatevTays. The mothergate, 
and cross-headings, and gateways are illustrated in Fig. 109. A 
cross-heading being formed, the flat can be shifted inbye, and thus 
the “ putting ” distance will be reduced, and also the quantity of 
rails required. 

There are three modes of nmiMug, \ji. jvuLkiiig cross- 

headings at this colliery, (i.) At one part of the coljiery the stona 
immediately above the seam is a “ panel ” of verj’ soft shale (biue)} 
of varying thickness, and mostly very wet, which renders *it more 
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dilRcult to keep up,than it othenvise might be, Thi.s stone, thertf- 
fore, falls away from the “,x.st ” panel aljove it, and makes it very 
Uifficult to kcej) the Sidc^ of the gatewa)'s in a proper state. Owing 




to the existence of these conditions of roof, the method adopted of 
{iliUing over Uft; c^oss -headings is as hdlows; — No side pillars are 
built across the gatc\v'a}'s ^ hen the distance is reached at which the 
ao^-heading will cut thenj off, the idea being to let the blue stone 
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fall thoroughi)', and the roof generally to settle, and then to fid 
through the closely fallen goaf The worst of tlfis mode is the high 
cost of ridding through the goaf, and the amount of “backUye" 
work M'hich is entailed, (ii.) Another method is adopted where 
the stfaic is not .so bad. When the gateways attain the distance at 
which the cross-heading will (when made) cut them off, side pillars 
arc built across the gateway, .so that when the cro.ss-heading comes 
to be made there i.s an o))cn road through the goaf, and it is merely 
requi.site to shoot down the toj) stone l^ctween the gateways for 
height. Oii.) d'he best possible way, when practicable, of plotting 
over cros.s-headings is to drive them in the coal as hcadvv’ays gate- 
ways, commencing rrf)m the mothergate (Fig. no), which is driven 
in fast for a few' \-ards for the purposo-~4 yards or thereabouts. 





* Thig &gte*,gy ig gtopped for ' 'S , 

crogghegilm^ to come over wj j ^ /-’ 




1 Dottgd grrong reprggent directions 

of puf/irp hautgae - ^ 

2 /"(iftarrma repnigenf direction ''J 

pieces are beinq driven. ' ' 

3 Dots represent Ject timber. 




no.— Modi oi loinii.vc 


When a gatew ay is nearly up for tlie cross-heading, it is stopped 
about 10 yards short of its full distance (8o )'ard,s), this remaining 
10 yards of coal being got by the cross-heading cutting it off 

Some of the advantages accruing to the last-mentioned method 
are :— ( i ) The saving in shooting of top canch ; the stone being easier 
to .shoot than in the two prev iously mentioned methods, owing to its 
not being “open,” becau.se in the former ca.ses vv'herc sub.sidence 
has occasioned numerous cracks and crevices, a considerable part 
of the blasting force is uselessly e.vpcnded in the.se* interstices. 
(3) Tl\c .saving in the extent of top t« be sltot down. In a district 
comprising, say, 17 gateways, exjK'riencc »show.s that at lca.st 
5 gateways arc in such a position that thc^ can be stoppefl 
before attaining their full distance, the remaining 10 yarc^s in each 
being got by the cross-heading, and as tjic canch is in no cas^ shot 
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flash up to the coel, there are, say, 7 yards of the canch less to 
^oot m every to Vards of gateway, or 170 y.ards less of canch 
^ for «vQry 8o .yards tlife district advances. 


.Such of the old gateways Wiind tlic cross-lieadings as are not 
required for airways are sto^^4ld up. In this way we get cross- 
headings on each side of the inothcrgate, at intervals of from 60 to 
100 yards. It will be seen from the illustration given in big, 109 that 
the cross-headings are not made at right angitis to the mothergate. 
and that they are “off and oi%,“ as the sa)'inf^ is~that is, the right 
and l%4j^iand ones do not meet at a |K)int on tiic mothergate. 
There are .several reasons for their not being at riglit angles to the 
mothergates, of which the principal reason is that, the coal being 
worked to the rise, the tractive force in putting i„byc and outbye 
is equalised.* Another reason is, that the gate\va>'.s are cut off 
one by one, and consequently the cross-heading is formed gradually, 
and there is not too large an amount of stone to shoot tlown at 


once. Again, by making the cross-headings “off and on," the u.sc of 
double-turns in the fram-plates is avoided, and there is not so 


much liability of collisions between putters coming in opposite 
directions on to the mothergate. 


In the gatcway.s, from 2 to 3 feet of lop stone are taken down, 
and in the main rolleyways and mothergates from 3 to 4 feet, 
according to the height of the scam and the partings in the stone. 
All the stone-work (shooting, loading, conveyance f)f stones by tub 
and pony, pillaring, &c.) is done by night-shift men, the hewers 
merely getting the coal and filling it into the tubs. A canch of 5 or 
6 feet in length is left in the face of each gateway, and is supported 
by .short props .set by the deputies, the long timber in the gateways 
being put in by timbermen in the night-.shifi. A space of 3 or 4 
feet is left between the face and the stone jiillaring, which gives 
the men room to work in, and allows the air to pass directly along 
the face. 


The roof docs not break along the line of face, but droops 
gradually on to the stT>ne pillaring, squeezing or coinpres.sing it 
finally into two-thirds of its original height. For this rca.son stone 
has usually to be taken down in the mothergate rolleyways two or 
three times f but when this degree of compression has been reached, 
no more motion takes place, awd, as a rule, they remain permanently 
gfood, and require no jnore timbering or attention of any kind. 

• 1 he hewer.'* usually kirve about 3 feet deep into the bottom of 
:he seam^ and if necessary shoot their jud down, but generally the 
>ressure js sufficient to b*''ng it down. Where there is a sandstone 
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wall ,nor 6o „r ;o 3-ards as tlirT/' 

/O >ards, as the plate proceeds, for the passage of 
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.aic, So feet to 1 inch. The <;h'..i:.s.T u 

, Coal Face. 

f "i- J'crieJ:: 

that no barriers or s.enton c: "f-- being 

hese mothcr.oatcs are formed cverv , vaL ^ 
forward to a <li\tance of 70 yards -vh carried 

gHtways of the adjoin ing/flats o'n'h- T *0 

used .as a -ilcjavav^he rla.!: for " 

was only one, all the gatenavs rLht . • ^'‘thei^ 

turned out of it, and consequemly ia" I " 

quoitlj cam as d.mrs ^eould have to be 
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Working by longwall 

put the gateways to bear the air up to the face, and tW 

would be a .serious loss from scale. These headways mothergates 
^ are not permanent rcfads^and in the course of time are cut off by a 
cr(^s-cut from the main rolleyway, as shown at F in the illustration 
given in Fig. los.^Plate XXVy. 

This .system is a convenient one under certain conditions, but 
does not seem to have any economical advantages over the other. 
Originally thiee headways mothergates were formed, as will be 
seen from the plan in Fig. 105, Plate XXVII, as it was thought 
this n«nj^r would be required to bear the air up properly, but two 
have been found quite sufficient for this purpose. 

Ihe mode of ventilation is very simple. The air from the 
downcast shaft is brought along the main r(>llcyway.s straight to 
the face, and after airing the men in the fore and back places, i^isses 
through the innermost barrier-holing on to the longwall face, along 
which it is carried, being borne up by wooden and canvas doors on 
the mothergates and cross-headings, as shown in Fig. 106, finally 
reaching tTie return, which will consist of old gateways and cross- 
headings left open through the goaf. The mothergates, gateways, 
and cross-headings are .sufficiently ventilated by the scale through 
the canvas doors and pillaring. The air is split along the different 
main rolIcywa\’s, but there is not a separate .split to each flat, the 
same split usually airing two or three. 

The coal from the seam in (|ue.stion being used for steam and 
house purposes — principally the former— round coals arc a de- 
sideratum, and in order to obtain as large a percentage of these 
as possible, the men arc paid on the tonnage of round coals alone. 
The hewing price })cr ton is different at each pit, and varies 
inversely with the height of the .seam. The following is the sliding 
scale at present in use : — 


Ft. In. 

Above 3 o in thickness ... 

From 2 feet 10 inclics*to 3 o „ 

At 2 10 „ 

At ... 29 tt 

At 28 „ 

And one penny per ton increase for every inch 

tlie seam decreases in h|ight from 2 feet 8 
inches. 


r. </. 

2 o per ton. 
2 I „ 

2 2 „ 

2 M „ 

35 „ " 


The mode of working described above ha.s been of late years 
touch adopted in the northern cealfield. The cost of working, , 
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therefore, as averaged from four collieries working the same seam, 
about 2 feet 6 inches in thickness, may be of service :-r-^ 


it bill (Overman’s), including : — 




s. 

d. 

Hewing ^ .. 

I 

9 per ton of coal drawn. 

Yard work and consideration 

O 

2' * „ 

Overmanship 

0 

n 

Putting,' 

o 

i«75 n 

Driving, rolleyway men, &c. 

o 

3-25 » 

Total 

^ T 

6 

.Slone uoik 

o 

9 „ 

Waste 

0 


'riniber 

o 

lit0 2d. „ 


The vital points to be considered in longwall werking are ; — 
(i.) 'Ihe direction in which the face should be worked — whether 
“on face ” (bordwaj's), or “on end” (headways), or “ half-end and 
bord ” (cross-cut), 'I'his varies in different mines, and depends on 
the vertical “slips” or “backs” or “partings” in the seam itself, 
and in the roof stone, 'i’he advancing line of face should form an 
angle with the direction of these “slips.” The support of the roof 
in the working face, and the getting of the coal in good condition, 
are largely dependent on this, (ii.) Whether the face should be 
kept in one continuous line, or stepped. This too greatly affects 
the maintenance of the roof, and the size of coal gut. Experience 
has proved that an alteration in this resj)ect ma)' sometimes be most 
beneficial, (iii.) The rate of advance of the face. Sometimes it 
pays to let the coal stand for a little while on the timber sprags or 
cockers, after holing, so that the superincumbent pressure may act 
upon it ; and on the other hand, sometimes, the faster the face can 
be moved forward, the better, (iv.) The building of the packwalls, 
and the stowing of the goaf. The packs should be built as strongly 
as possible, and carried close against the roof, and kept well up to 
the face. Where the goaf can he stowed solidly, it is the safest 
plan. Care should be taken to leave ho timber in the goaf. 
Attention to these points will often make all the difference 
between a profitable working of a scam and the reverse. 

In concluding this general view of the subject of.* working by 
longwall, it is perhaps hardly necessary toTemark that the system 
is carried out, as the above instances show, in seams var3dng much 
in section, in depth, and in the nature of the roof asd floor. With 
a straight face, and with kirving properly done, it is undoubtedly 
tile system best adapted to making the highest percentage of round 
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ca&J,* and to getting the largest possible pro(}ortion of the entire 
seam. -Where gat^vays have* to be made lo or 12 yards ajjart, 

^ and, where tjie stono is hard and requires the use of explosives,, 
the working cost is high, and it becomes a question whether the 
improvement in the vend com{^ensates for the extra cost of working, 
as compared with*bord and pillar. * 

When the roof of a seam consists of 5 or 6 feet of soft rubble- 
more of the nature of soil than stonc—which fills in the face, and 
is of no use for building jiack«, it is doubtful whether longwali can 
be pur;^jj^ with advantage. It has been tried under such circum- 
stances, ^d abandoned. There arc other conditions — such as 
frequency of faults, and the necessity of leaving a large proportion 
of the coal to support the surface— which are unfaviuirable to long- 
w’all; and at €oking collieries, round coal is not particularly wanted. 

1 he arrangements of labour to which reference has been made 
are: — (i.) Where each hewer works independently in 5 01*6 yards of 
face ; (ii.) where there are three classes— holers, getters, and fillers ; 
(iii.) where* three or f^nir men share together, and w(»rk amongst 
them a certain length of face, doing all the work that is required in 
the face; (iv.) where one man is responsible for a certain length of 
face— say 20 yards— and finds and pays the other labour rccinired. 
The authors are not prepared to advocate any one of these systems 
in particular, in preference lo another, as best for general adoption. 


* Upon this point, Mr Gicrnwcll, from calculations made at Kadstock 
(Somersetshire) in 1855, came to the conclusion that “a thin scam worked by 
board and pillar makes more small than a thick one” ; “and,” adds he, " it may 
be safely said that by the lonj^wall mode as much round roal can be got out (if 
a scam of coal 2 feet in thickness, as by the board and pillar n)elho(l out of a 
seam 2 feet (> inches, or possibly 3 feet.” (Sec paper lead before Nor/k of 
England Institute of Mining Engineers^ vol. iv., p. 193.) 

As to the relative liability to accidents, when both thin and thick seams are 
worked by longwali, Mr Green w’cll maintains that “there is undoubtedly less 
liability to accident from fall of roof in a tliin seam than in a thick one, when 
the quantity of coal worked i% in proportion to the thickness of the two seams \ 
o,therwise, for the same quantity of coal, there is twice or thrice as much roof to 
work under in the former than in the latter instance, and cons^ently jj^bility 
to accident must be greater.” 

The risk of*ccident m working by longwali is considerably less than by the 
bord and pillar system, for b> the foqner method new- and firm roof is constantly 
being exposed, the old roof to wdthin a yard or two of the face being stowed up 
and pillared behind ; whel^as in bord and pillar the same roof is exposed (when 
working in the whdle) ^r months, often for years. The great danger under the 
bord and {wllar system of working is the drawing the timber out of old bordi, 
and walls, and when working off the pillarsi 



CHAPTER XIII. 


ST.irJ. JV0/^A7XG -DOUBLE AND SINGLE. 


This system of working is native to South Wales, where it is still 
veiy generally acloplccl. Latterly, however, it lias been giving 
place, to a large extent, to longwall in that district. 

One of the first collieries in the North of England, if not the 
first, to try the double-stall method was P'ppleton, belonging to the 
Hetton (A)al Company. This was in 1885, when the system was 
tried in the Maudlin .seam, owing to the unsatisfactory result of the 
bord and pillar method there, due to a veiy bad roof and thill. 
The scam was being worked entirely b}' bord and pillar before the 
double-stall method was tried, and in some parts of the pit, where 
the roof stands well and there is little or no lifting of the thill, bord 
and pillar is still being pursued. Owing to the loose, shaly char- 
acter of the stone forming the roof of the seam in various districts 
of the pit, it was found very difficult to keep the roads in good 
condition : in fact, this could not be done on the old system without 
employing a considerable staff of shifters and wastemcn, which, of 
course, contributed very materially to the cost of working. This 
being the case, it was determined to work tlie coal by that method 
which, whil'.w minimising the length of airway to be kept open, 
would at the same time not lessen, but rather tend to increase the 
produce for a given number of hewers, and be attended also with 
greater safety to the men generally. , 

The Maudlin scam, which lies at a depth of 308 yards from the 
surface at the shaft, and dips eastward at the average rate of about 
I in. I 4 i, has the following section at a distance of 1,540 yards 
north-east of the shafts ; — 



‘^7 Top coal 
^ 1 Stortc 


STALL mjijtmo.. 


9i: 


Ft. In. 

Oil ^ Unmq;chanlable, therefore unworked. 

I O 


VGoocl coal 


Band of foul coal ... 

Good coal 

Splint coal 

Good coal 

Stone band 

\Bottom coal 

Total height of seam 


1 7 

o 3 

o I lit 
O . 3” ' 

2 3 

0 6 - 

1 o 

9 4^ 


rthis is not universal, being altogcthei 
r absent in <;omc places, and when present 
vanes in thickness from i to 5 inches. 
I It IS cast back by the hewer, who is 
recompensed according to the thickness. 


Varies in thickness, in some places being 
absent altogether. Cast back by tlw 
hewer, who is paid according to the 
thickness. 

Of variable thickness. 


The stone between the seam jiropcr and tlic lop coal is generally 
“blue mefel,” but bdng of a soft slialy character, it forms an 
extremely bad roof. When working on the bord and pillar system, 
bore-holes were put up, about every 5 yards ajiart, through the 
stone band into the tof) coal to release the natural gas contained 
in these two beds, and so relieve the stone of some of tlic pressure. 
Although to some extent this acted beneficially, it was not found 
to be of much help in the long run. In parts of tlic seam the thill 
was very much subject to lifting— owing, it was thought, to the 
neaincss of the Low Main seam, which in some places lies only a 
few feet below the Maudlin, the inlcrv'cning .strata being fireclay. 
This in itself is a strong reason for keeping open as few roads 
as possible. 

The doiible-.stall method is carried out as follow.s. A pair of 
narrow places, 8 yards apart, arc turned away out of the headways 
course, and driven bordways way or “on face’' for a distance of 10 
yards. They are then connected by means of a narrow holing or 
“wall” driven parallel t« the headways course, and .so forming a 
“stock ” or pillar of coal 8 yards by 10. The whole i^jdth of face — 
12 yards — is then carried forwards bordways way in the fenmof a 
“wide jud ” ^r “stall.” The distance whicli .stalls are driven in the 
Maudlin seam at Epjdeton ave^rages about 44 yards. In the middle 
jXirtion of the stalls the timber is drawn out as the face advances, 
agd the roof allowed to fall. Two roads arc kept, 2 yards wide, one 
on either side of t!!e fallen stone, so that each road has a “ fast ” 
and “ loo^* ” side. The roof is supported by a row of chocks, set 
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every 3 feet apart along the “loose” side of the road. Not less than 
three pairs of “ gears ” (props and planks) are ckept across the face 
to protect the hewers. These are advanced, eveiy’day, the stone 
falling behind them. The whole breadth of face is kirved across^ 
by the hewers and nicked up one side, and the coal brought d6wn 
by driving steel wedges into the top of the seam. In rio case what- 
ever is powder allowed to be used, owing to the proximity of the 
goaf behind. The men kirve in the good coal on top of the stone 
band when present. 



‘he working 

>ack of the ribs which separate the juds or stalls froiv one another 
s commenced. Ihat is to say, the ribs being 12 yards wide a 

112). The plan shows a stall in process of aijvancement, Ud- 
tte adjacent sta 1 the working back of the rib' to the stall roads. 
When the stall working was first introduced into this seam it 
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, wa^ custom to N^-ork off the ribs from the inbyc end of the stall 
towards- the outbN'e* or headways course end; but it was found, 
aiter.a trial of some months, that owing to the \'eo' broken nature* 
t the roof, there u as a great sax ing of back timbt:r by working off 
_ie ribs in the same direction ^as the stalls arc driven ; for by the 
^st method the rifi was worked olT b>' a serus of short juds, seldom 
being driven farther than 6 yards, th('n drawn out, and a fresh one 
set away in front the drawn-out portion, lly this means a place 
0 yards wide jdus the width 4if tlie stall. 2 ) ards =. 8 yards, was 
timl)crcd right across ; and it w ill lx- rcadil)- uuflerslood htnv detri- 
ental this* great widtliol platrc was to cconom}' in timber. By 
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the second method, the timlKT in one-half of the road alongside the 
rib, about to be removed, Vas drawn completely out, and tlie rwf 
allowed to fall, and a jilace being driven into the coiilSialf of the 
rib W’as work<‘d off half its length (that is. Kaigth of rib, if tiic^tall 
were 40 yards»= 20 }'ards .. the width of the jud being 6 instead of 
8 yards thick, as in the former case. This will be better understood 
by comparing Figs. 1 liand 113. 

^ ^here w as netthigg very complex about the ventilation. The 
air was forged up No. i stall n>ad, down So. 2, up No. 3, and down 
No, 4, and so on. The safc^vcntilatfon of the workings, it will be 
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observed, was dependent, in a great measure, jn a large number of 
canvas doors, which were placed orfthe “going” or tramway (head- 
ways course). Constant traffic necessitated these, canvas .doors 
being constantly moved, and this, of course, tended to hinder thd 
regular flow of air. In order to obviate this, holings were made 
through the ribs from stall to stafi, the doors being ‘placed in the 
stalls where the traffic was somewhat less than on the headways 
course. The air passed from stall to stall through the holing in the 
rib, thus shortening the distance it had to travel. 

The produce of coal for a given area was greater by this system 
of working than by bord and pillar ; the waste or loss irrworking, as 
nearly as could be calculated, being not more than 2\ per cent. No 
difficulty was experienced in getting the coal, which, when worked 
by bord and pillar, was found to be fairly hard in nearly all cases, 
generally necessitating the use of gunpowder, but this, as has 
already been stated, was in no case allowed under the double-stall 
system. It was thought that in bringing back the ribs .some diffi- 
culty might be experienced in getting the ^oal owing lo its having 
become “ winded ” but if anything, the produce per man from the 
ribs was greater than from the stalls. The following is a com- 
parison of the average tons of coal hewn, and wage earned, per 
newer per shift in the two systems as proved in the Maudlin seam, 
calculated over a single fortnightly pay 

Ter Ilcwer pei Shift. 

Tons. \\ age. 

Bord anti pillar, “whole” workings ... 3.04 4s. 8.03d. 

Do. do. “broken” do. ... 3,95 5s. o.79d. 

Double-stall workings 4.06 4s. ii.7d. 

The various kinds of labour emploj'ed do not materially differ from 
tho.se of bord and fdllar. The hcivcrs kirved, wedged down, and 
filled the coal, their wages being based on the following prices : — 
When driving the narrow places in the whole coal for the formation 
of the stook or pillar of coal, 15.S. lod. pck“ score (21 tubs), each tub 
contain ing^^ average of 10 cwt. 2 qrs. (standard weight = 10 cwt) 
wci^‘'ot coals (= IS. 35 d. per ton) ; when working the rib 12s. per 
score was paid ( — is. id. per ton). The prices for bor,d and pillar in 
this scam were: — For whole working, 13s. Jod. per *scorc (= is. 3jd. 
per ton); and for broken, 13s. per *scorc (= is. 2d. per ton). Not, 


* These prices are for standard weights, any overweight being paid for at 
the same rate. 
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le» than four hewers ptr shift^werc emplo>’ed in each stall, th^ 
being ample ro®m fo? them all *The following were the yard prices 
paid ’to. the hewers or driving narrow bords in whole 'coal, ' 
2 yards wide, icxl. per yard ; for holing across from l)ord to 
bord, 2 yards wide, is. per ; for dri\ing headwa)'s course, 2 
yards wide, is, 6d. per yard. The yard [uiccs paid in the bord \ 
and pillar system were the same as tlu)se stated on page 172 ; and 
the wages ot the putters, drivers, and deputies were the same under 
both systems. ^ ♦ 

As regards the drawing of the timber, there was tin's difference, 
that, wherea*s in btird and pillar the deinities both .set and drew it, 
in the double-stall workingh a .special .set of men were aj)|)ointed 
for drawing the chf)cks, and were [)aKl 3s. lod. per shift, being 
employed at t 4 ie rate of about five shifts each fortnightly pay for 
si.v .stalls. 

In connection w ith the cost of working, it should be staled that 
the system was in a toansition state when the calculation set out 
below w'as made, and it was expected tluit the charges would 
eventually be somewdiat reduced, as experience should from time 
to time suggest improvements in the method of dealing with the 
difficulties that ahvays accom])any the introduction of any new 
method of working. In this table the costs for getting the coal by 
the double-stall system, calculated over .six fortnightl)' paj's, arc 
given side b)’ side witli tho.se of the ordmaiy burd and pillar morlc 
of working ; — 



Owing.to no separate accounts being kept of the timber con- 
sumed in each w\ay, the cost^of timber in each mclhrxl cannot^ be 
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Stated, but it would undoubtedly be slightly higher for double-stall 
than for bord and pillar. The cost of drawm/ timhftr , in the stalls 
is included in the table under the head of deputy-work. , r 

In comparing the two sets of costs, the average cost of the whole 
and broken must be taken as tl"^ standard of comparison with 
double-stall. Taking a bord and wall to yield *8 12 tons, the yield 
of the pillar when removed by juds can be estimated very nearly in 
the same manner.* 

Thus— 63 yards x 39 yards X 1.93 yar^s =4,742 cubic yards. 

4,742x18.83 = 89.292 =4,46410115. 

20 

Deducting } for loss in broken woiking ... = 558 „ 

% 90 ^ » 

Now 812 tons X IS. 7 . 74 d. ... 

And 3,906 „ X IS. 5.33d. ... 

4,718 „ 


Then .i{;348. i6s. 7.86d.~ 4,718 

Being the average cost of working the “whole” 
and “ broken.” Comparing this with “ double- 
stall”— - 

Bord and pillar 

Double-stall 

Diffeience in favour of double-stall 

But this result does not represent all the advantages of the double- 
stall mode of working the .scam in question over bord and pillar, 
as the percentage of round coal was much higher in the former 
than in the latter mode of working. There was also another 
advantage which ought not to be overlooked— namely, that the 
hewers could produce more coals per shift, as the following par- 
ticulars, taken over six pays, .show : — 

ff^wers on double-stall produced 3.87 tons per shift. 

Hewers by bord and pillar „ 3.49 „ 

Difference in favour of double-stall 0.38 *, or 10.S8 per cent. more. 


£ 

= 66 15 8.88 
= 282 o 10.98 

; ^348 16 7.86 

s. d. 

= I 5.74 


j 5-74 
I 4.37 


o 1.37 


* See page 243 as to comparative cost of bord and p^illarj and modified lofig- 
wall working, where the manner of calculating these quantities is shown in 
detail 



STAZl WOMZCING: 

H^ce under these conditions fewer hewers Would be required ir 
* pit wholly WDii:ed by double-stall to raise a given quantity of coa 
^but ft saving* in hewers involves a saving in pit-room, and the ct 
on shift and stone work in preparing it. It also embraces a savi 
in houses ar\d fire coal. , 

This system ot working was found so satisfactory at Epplet 
that it was adopted in working another seam—the Low Main— 


/ 



Fig. XI4.— -Flan ok Doirni i:-Stall Wohkino in Low Main Si.am at Eujmokk CottiERV, 

Elemore colliery, in tlic same neighbourhood. Herc,\L^.e*shaf 
the Low Mriin lies at a depth of about 240 yards beneath the surfaci 
and it has the following* average section throughout the pit : — 

Ft. lit. 

^ Good coal ... * 3 6 

Splint coal .* ... o 4 for casting back whic 

the hewer was pai 
IS, 8d, per “score.” 


Total ... 


3 10 
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The workable section, therefore, was about 3 fqet 6 inches of good 
coal The roof was formed of a be'd of arenaceous *shale (bastard 
“ post ”), and the “ thill ” of hard black §hale (black .stone). -The^ 
inclination of the seam was towards the east, dipping at the ratp of 
I in 48. The coal was very strong, gunpowder being used in all 
the bord and pillar workings when going in the whole. 

The manner of working was nearly the same as that in the 
Maudlin scam at Eppleton colliery, with the exception that the 
stalls were driven a much greater distance — in one instance, as 
much as 130 yards — before the working of the ribs was commenced. 
The reason for this was that a 4-fathom rise fault intefsected the 
seam, as shown in Fig. 114, and to obtain the entire removal of 
the coal up to this fault the stalls had to be driven a greater dis- 
tance than usual. The roof stood particularly well, *50 that when 
bringing back the ribs very little timber was lost. It was upheld 
by setting chocks 4 feet apart. As compared with the Maudlin 
seam at Eppleton, the loss in timber was very small indeed. It 
took 18 “nogs" to build a chock in this 'seam, whereas in the 
Maudlin it required on an average not less than 24 “ nogs." 

The ventilation was similar to that already described in the 
Maudlin, except that in some cases the distance the air had to 
travel was very much shortened by holing through the ribs about 
half-way up the stall. 

Mention has already been made of the hardness of the coal ; 
but although in working by bord and pillar (in the whole) it was 
necessary to use gunpowder as a means of bringing down the coal 
when kirved and nicked, no explosive whatever was employed in 
the double-stall workings, the coal— after it had been kirved across 
the face — being brought down by driving in steel wedges at the 
top of the seam. The following table shows the average tons per 
hewer per shift for six consecutive fortnights in the two ways of 
working : — 



Double-Stall, 

j 1 

Bord and Pillar. 

I'ons. 

" Whole ” Tons. 

“ Broken ’’ Tons. 

1 

2-53 

1.77 

f 2.47 

2 

2.27 

*•93 

2.17 

3 

2.52 

• *-93 

2.45 

4 

2.22 

2.34, 

2.59 

5 

2.48 

2.IS 

2.42 

6 

2.37 

1.7S . 

2.32 

General average ... 

2-39 , 

1.98 

2I4O 



STALL WORKING. 


The p^centage of^oal lost in working by double-stall was v« 
low indeed. . As it \t^as in the iClaudlin scam, so it w-as here, all coa 
,hewH were sent to bank, no small being left in the pit. 

rfte various kinds of labour employed were the same as tho! 
already described with reference to the Maudlin seam at Eppleto 
with this exception, that whereas in that scam there u as a sped 
set of men employed to draw the timber (chocks), in this case d 
deputies both drew and set the timber. I'hc hewers kirved, wedge 
down, and filled all coal, for»which they were paid by the scoi 
of 21 tubs, the standard weight of tub bcinji 8 cwt 

• „ / * j 

Double- 
Stall 

Bord 
and 
Pillar 


In the stalls the score price was 12 
Do., when forming “ stocks” 
the score price was 14 

t In ihc^vhole the score price was 14 
j In the broken the score price was ii 


; + I 


9 

9; + 
2; + 


b for casting back splin 


I 8 


8 for casting back spliri 


The yard prices paid throughout the Low Main seam (both i 
double-staU and bord jmd pillar working) ran as follows :~ 


Winning headways, 

2 

yards wide ... 

f. 

.. 1 6 

Do. 

3 

M ••• 

I 4 

Ploling walls 

3 

J} ••• 

I 2 

Wide walls 

5 


0 7 

Narrow bords 



1 0 

Bords 

3 


0 8 

Cross-cut walls 

... 


I 4 

Cross-cut bords 




0 10 


Considering the hardness of the coal, these prices may be regarde 
as very fair. The following was the cost of getting the coal :* — 


Labour. 

Double Stall. 

15 ord and I’ilinr. 

“ Whole" Wi>rk»iiR. 

liord and Pillar, 

" Urokeii " Workii>g 

C()*;t 

|>cr 'J'on. 

Tons 

Pioduced. 

Cost 
pel 'I'oii. 

'J'dub 

f’rodur.ed. 

Cost 
pel 'J'on. 

Tons 

[•roducet 

Yard work 

Incidental charges 

S. (i. 

0 0.27 
e 0,65 

4,218 

i 

s. d. 

0 3.04 
0 0.14 

302 

... 

T. d, 

0 0.13 
0 0.74 

2,613 

Total cost for hewing... 

I 10.08 

... 

2 2.57 

1 ^ 

I-^^I 1 

... 

Deputy-wx)rk ^ 

0 0.33 

... 

0 2.31 


0 0.26 

... 

Total cost per ton for > 
getting the coal ) 

I 10.4 f 

4,218 

2 4.88 

302 

I 8.97 

2^612 


• • 

* The total cost of hewing was calculated on the total amount, and there 
fore included the sliding scale percentages existing at that lime. These an 
excluded in costs given under tl^e Maudlift seam. 
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t 

The costs were calculated over six pays. I9 order to properly 
compare the cost of the two methods, it is rifecessary to find the 
average cost of the whole and broken together. Thus — taking 
bord and wall to yield 327 tons, and the yield of the pillar wjien 
removed by the broken workings toj^e r,i22 tons — we have — 

327 tons at 2s. 4.88(1 = £1^ 6 1 1.76 

1,122 „ at IS. 8 . 97(1 = 98 o 8.34 

1,449 ,« ^ ••• 7 8.10 

• 

Then £\yj. 7s. S.iod. -f- 1,449 - is. io.75d., being the average cost 
of working the whole and broken. Comparing this with double 
stall, we have — 

/. d. 

Hold and pillar a 10.75 

Double-stall i 10.41 

Difference in favour of double-stall ... o 0.34 

Then again there was a gain in produce pdV man per shift, for by 
double-stall the produce was 2.39 tons per man, and by bord and 

pillar 3.30 tons per man, making a difference in tons in favour of 

double-stall of 0.09, which is 1.8 cwt., or 4.0 per cent. 

Advantages and Disadvantages.— These instances of double- 
stall working go to show that, under the circumstances described, this 
system in comparison with bord and pillar working may be said to — 

(i.) Allow greater concentration of workmen, thus shortening 
the length of road to be maintained, and lessening the cost of shift 
.and waste work ; 

(2.) Ensure a more speedy removal of the entire seam in any 
given area, which is a great advantage where the roof and thill are 
constantly on the move ; 

(3.) Increase the output of coal from the same number of men ; 

(4.) Give a larger percentage of round coal ; and 

(5.) A larger proportion of the entire st^am ; 

(6.) Er^ld the coal to be got without explosives, which were 
found rfS&ssary in working the same seam in bord and pillar. 

On the other hand, the comparative disadvantag«s of double- 
stall working were — 

( I.) Increased cost for timber ; ^ 

(2.) Insecurity of ventilation, the course of the air being dependent ’ 
on a number of canvas brattice doors, and on !he closeness of the 
fallen stone in the middle of the stall. 



STALL WORKING. 


. ' m 

* At Celynen cgiliery, near x^berdare, the Black Vein seam, lying, 
at a depth pf*3S4 Jards, and oT an average thickness of about 6 feet, 
but varying in this* respect from 5 feet 6 inches to nearly 9 feset, 
was worked for some years by double-stall. This method has, 
however, been abandoned ii^ favour of longwall, with gateways 
at intervals of yards, and cross-headings every ;o yards. Its 
advantages over double-stall are found to be— 

(i.) A larger proportion of round coal is obtained, 85 per cent 
as compared with 70 by^double-stall. 

(2.) Ventilation is simpler and better. 

(3.) There is more room for stowing the rubbish, which includes 
a good deal of unsaleable small coal. Tin’s is more than sufficient 
to fill up the goaf solid. 

An instance of single-stall working may be taken from York* 
shire, in a case where the seam — the Barnsley Ikd — was dipping 
very heavily, i in 3, and working by longwall had been found not to 
answer. The inclination was “endways,” and out of the “endings,” 
which were made into “ginneys,” the stalls were turned away at 
a course of S. 60 W., the level course being S. 85 W. The stalls 
(or “banks” as they are locally called) were driven 65 links (14 
yards) wide, small pillars or stooks, chain square, being left 
next the ending. The ribs between the banks were left the same 
width, 65 links. The banks were carried a distance of 3 chains, 
when they were cut off by another “ending.” Only one hewer 
worked in each bank, and there was only one tramway,* which was 
laid along the dip side of the bank. The hewer shovelled his coals 
down the slope into the tub on the tramway. I'he scam was 6 feet 
9 inches thick. 

Reverting to South Wales, through the kindness of Mr Morgan 
W, Davies, who has provided us with valuable notes on the subject, 
we are enabled to describe the manner of working the seams in the 
West Swansea district by the single-stall system. In the district 
referred to, the coal measures are highly inclined, the angle of 
inclination ranging from 22“ to 50“. The direction of the dip in 
this part of the South Wales coalfield is north T thi^being the 
southern outcrop of the basin. The configuration of the sufface is 
less undulating here than is the case generally over the area of the 
coalfield, and workings* on the outcrops of the measures have not 
therefore the advantage of cover that would obtain in hilly districts, 


* Ifence termed single, not double stall 
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where the adits or slopes arc invariably opened o^it in the escarped 
hill-sides which rise almost precipitouMy. ' « . 

The mode of working adopted is shown in the subjoined sketch 
(Fig. 115). It consists of driving down a slope on the outcrop 
of the scam and following the coal do^^nwards. Main level galleries 
about 9 to J2 feet wide (sec Fig. 1 16), depending upon the character 
of the seam and the roof and floor, arc driven outwards cast and 
west at intervals of 20 to 30 yards apart on the slope, from which 
stalls 5 to 6 yards wide (when fully opened out) are developed to 
the rise at distances of about 1 5 yards apart on the main levels. 
When the main levels have attained the boundary of the Voyalty or 
other inb)'e limit, the pillars are taken out and the coal wrought 



homewards as effectually as possible, and not unfrcqucntly at the 
expense of the subsidence of the surface, which the colliery lessee 
iA ivariablv com[)elled to make good. The thickness of cover at 
extremity of the upper range of stalls docs not in some instances 
Exceed 8 or 9 |ect. There arc no tram roads in the stalls. The 
coal is^graiiAnted down ; the stall is always almost full of coal, and 
so much as is required to fill a corve is liberated at the stall entrance 
into the tram or corve. 

The mode of ventilation will be readily understood from 
Fig. 115. The current is taken down tke slope, and after 
having made a circuit of the workings, returns t^ aif upcast shafS 
Motion is induced at the smaller collieries by furnaces or by 
carrying the exhausted steam of‘the und^Tground pumping engines 
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into the return w^idvvays, but at one or two of the larger collieries 
ventil&tion.i 4 effected by Waddle fans, made locally, which perform 
very good duty, and calj for little or no attention in working. The 
current is earned up the stalls by bratticing, against which the 
little rubbish that is gix'en ofj in working is packed. The shallow 
measures, as a A'hole, are tolerably free from fire-damp, and the 
question of \cntiIation docs not therefore rccciv'c the attention it 
deserves. 

When the main levels have attained a considerable distance 
inbye, the return windways are shortened by sinking small upcast 

HOCK 

SNALl CLOD 

COM. . ^ ■ 0 — 

PAHTING 0 * 

, COAL I 0 


Fif,. iifi.— S in(.u:-Stai.i, Workivi., in Suvnii Waus (CrosvSiciion m M,\m Levkj-). 

shafts on the outcrop, which are generally spaced at intervals of 15 
to 20 chains apart. 

Double-Stall in a 'Phin Seam. — The system is sometimes found 
to answer better than longvi'all. As a case in pomt, there may be 
mentioned a Durham colliery working a scam only 2 feOi^^i inches in 
average section,* and having for the roof a strong shale, and the thill 
hard fireclay. When workecj by longwall, the gateways were made 
at intervals of 12 yards, with pjickwalls 7 feet wide on each side. 
Jhe average optput per hewer per shift was 3 tons. When working 
a — 

* Bn’A Soc. Min. Siud., vol. xvl “Double-Stall Working in a Thin Seatn/* 
by Edward Graham, Jun. • 
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by the double-stall system the stalls were made J2 yards wide, and 
1 2-yard ribs left between them. The stalls were driver? a distance of 
6o to 8o yards, and then the ribs were vvorkad back.. Twice .the 
quantity of coal was got (24 yards), as compared with the longwall 
(12 yards), for the same amount of “packing” (two packs 7 feet 
wide). The quantity of coal got per hewer p6r shift averaged 
2 tons 8 cwt. in the stall, and 4 tons in the rib, making, on the 
whole, more than was obtained by longwall ; and the cost of working 
was about 4jd. per ton cheaper than by longwall. 

# 

Double-Stall in South Wales. — An instance of the ‘successful 
application of the double-road stall sy.stem in South Wales, as 
carried out at a colliery near Neath, in the working of the Graigola 
seam at a depth of 433 yards at the shaft, has come under the 
notice of the authors. The section of the seam is as follows ; — 

l-'t. Ill, Ft. In. 

Top coal I I 

Coaly rashings cast back ... on 

Good coal 2 4 

Filled separately— Inferior coal o 9 

4 2 + 0 I r = 5 ft. I in. 

The roof is far the most part a strong hard stone, requiring little 
timbering. Bottom stone is taken up where height is required. 
The tubs hold 20 to 25 cwt. The gauge of way is 2 ft, 7J in. 

As shown on the accompanying plan of the workings (see 
Fig. 117, Plate XXVIII.), the .stalls are made 14 yards wide, and 
the ribs or pillars of coal between them arc left 30 yards in width. 
The space in the middle of the .stall between the two roads is filled 
up closely with the part of the seam which is cast back, and with 
other “ stowing,” and the roof docs not fall. The scam is not fiery. 
I'our men at a time work in the face of the stall, in sets of two. 
They are paid is, 2d. a ton of coal they get, 3d. a prop for setting 
timber, and id. a prop for drawing it, />/f/s\he current percentage. 
Their avei^e (Output of coal is 3A tons per man per shift of about 
eight 4 iou?s in the face. Little or no explosive is used in getting 
the coal. The holing, or kirving, is done in the coaiy ra.shings, 
which is throwm back ; then the i fpot i "inch and the 2 feet 4 
inches of good coal is got ; and finally the 9 inches at the bottom, 
which is filled separately. The distance which the stalls are driven 
is usually 4 chains. The ribs are brought back ifi one face for their 
whole width of 30 yards. 





CHAPTER XIV. 


ON WORKING TWO SEAMS NEAR TOGETHER. 


One of the most difficult conditions under which to ^vc)rk coal 
efficiently is Where two scams lie near to^^cthcr, separated from 
each other by only a small thickness of stone. This is the case at 
some of the West Durham collieries, where the top Busty seam is 
separated from the bottom Busty by only a few ft;ct of stone, the 
thickness varying a good deal. To take an actual instance, the 
section is : — 

Ft. In. Ft. In. 

I Coal 0 3 

Top Busty, 2 ft. 8 in. ... 4 Band 03 

l-Coal 2 2 

Stone ... ... ... ,,, 12 0 

Bottom Busty Coal 3 3 

The depth at the shaft to the Bottom Busty is 50 yards. The 
main roads are made in the bottom scam, and inclines driven up to 
the top scam, which is worked off entirely before the lower one is 
further touched. Experience here goes to prove that where the 
bottom seam is worked first, the top .scam is quite spoilt. Opinions 
differ, however, on this point. At a neighbouring colliery it is 
considered best to commence with a first working in the bottom 
seam, getting a large proportion of it, and leaving pillars only 
6 yards wide ; then to worjc off the top scam ; and lastly, to remove 
as much as possible of the pillars left in the othw. The truth 
seems to be that in most cases, and especially when the inierveaing 
stone is firm and cohesive, it is certainly best to work the top scam 
first, allow the roof to settle, and then work the lower seam ; but 
sometimes where the stone is loose and friable, the bottom portion 
should be first attacked^ oi otherwise it may be found impossible to 
work it at all. 

In a paper on “ Some Meth®ds of Pillar Working in the South 
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Durham and Cleveland Districts,”* by Mr Wm. Spencer, a case at 
Woodifield colliery is mentioned, w,here the F^^e-quarter, ayeraging 
3 feet 10 inches in section, was 26 yards above the IVfain Coal, which 
was 6 feet to 7 feet thick. The Five-qilarter was worked 'both 
the whole and in the broken over pillars and over goaf in the Main 
Coal, and it is stated that “ after experience in ,thc dffferent plans, 
they decidedly prefer working the Five-quarter both in the whole 
and pillars before commencing with the Main scam.” 

In a paper by the late Sir George Elliot on “ The Effect pro- 
duced upon Beds of Coal by work'ing away the Over- or Under- 
lying Seams,” t the author states that at Monkwearmputh colliery, 
near Sunderland, on the northern bank of the Wear, the Maudlin 
seam lies at a depth of 530 yards, and is 6 feet thick, and the Plutton 
at 570 yards, 4 feet thick. In working the latter seam in its normal 
condition it was found to be easily worked, making in the ordinary 
course of working 50 per cent, of small coal, through screen bars 
f inch apart. The roof was uniformly bad, requiring much timber 
to support it. But when the workings extended under the Maudlin 
seam goaf, the conditions were entirely changed. The seam 
became much harder, requiring the use of gunpowder, and 20 per 
cent, less small was made. The roof, too, was strong, needing little 
timber. 

At Usworth colliery, in the same county (Durham), the 
Maudlin seam is 310 yards deep, the Low Main seam 330 yards, 
and the Hutton seam 350 yards. Here, whenever the workings ^ 
in the lower scams were carried on below goaf in the upper, the 
coal became “so hardened and bad to work that it became a 
difficulty to induce the men to work the coal.” Eventually it was 
found necessary to stop the upper seams and advance the lower, 

“ so as to work the coals entirely out in them before approaching 
with the workings in the upper scams.” In collieries working 
seams at a less depth — namely, 160 yards — no effects of a similar 
nature were appreciable. The author’s conclusion is as follows : — 

“ Upon a careful review of all the circumstances arising out of the 
consideration of this interesting subject, I am of the opinion that it 
will prove to be of permanent advantage to deep coal-mines to 
work the upper scams first, and so improve the Jower beds in 
hardness.” 

C 

In working the Main Coal over goaf in the Low Main scam 50 ^ 
yards below, at Trimdon colliery, in Snu<th-bast Durham, the Main 

— r" 

* Trans. North of England Inst, oj Mining Engineers^ vol.^ iii. 
t vol. iv. 
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Coal was found in some cases to have separated and fallen from 
the top stone, leav^ig a spaca through which men hewing in ai* 
jaceht bord^ 20 yards apart could talk to each other. This space 
^bove the seam served as‘a kirving, and no other was necessary. 

'in a paper by Mr J. J. Jordan on “ A Method of Working Two 
Seams of Coal lyii"^ near one aitothcr,” * it is .shown that the exj^ri- 
ence gained in the Annfield Plain district of the county of Durham 
in working the Brass Thill below the Five-quarter (whore the latter 
has been already worked in old times, and thin ribs of coal left 
3 yards to 4 yards wide? X 30 yards long, the stone between the 
two seams feeing fairly good, and varying in thickness from 9 inches 
to lo^yards), proves that there is more difficulty with the top stone 
when underneath the old pillars than under the old fallen bords ; 
and Mr Jordan considers that it is best to first work off the top 

^ I L 



Fig. 118.— Sketch showing the Working ok Two Seams 

NEAR TOGETHER. 

seam entirely, then allow the goaf to settle, and then commence 
with the lower seam. There is little doubt that this will be found 
the best plan in most cases. 

Sometimes the upper seam is worked simultaneously with the 
pillar working in the lower seam. In one instance the section 
was : — 

• 

. f Good coal 
Five-quarter I , 

^ I Splint coal 

Soft band 

Brass Thill j good coal ... 

The depth was about 5^ yards. Tlic Brass Thill was worked in 
* the whole first, the pillars being made 30 yards bords x 8 yards 
wails. In working the broken they cut up into the Five-quarter 

♦ Journal of the British SoUety of Mining Students^ vol. vi. 

• Q 


Ft. In. Ft. In. 

2* 9 

23 ... . 

I 0 

5 ... 
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from the bord in the Brass Thill at a point about ^ yards b^ck 
from the inbye end of the pillar, and drove SL'sidin|r-over (A B, see 
Fig. 118)2 yards wide in the Five-quarter.^ The block of Five- 
quarter, 7 yards x 8 yards, on the goaf side of the siding-over, 
then removed in two bordway lifts ( i and 2, see Fig. 1 1 8). The Same 
process of cutting up, siding-over, ai?d working off the lifts is repeated 
twice, leaving a piece 3 yards x 8 yards to be worked. This is 
done by driving a jenkin in the Brass Thill pillar 3 yards up from 
the headways, and breaking up into the Five-quarter, and remov- 
ing the remaining stooks in it. A jenkin 6 yards wide is then con- 
tinued up the middle of the Brass Thill pillar, leaving a yard of 
coal on either side. When the old bords are fallen, the first step 
is to drive a jenkin 4 yards wide in the Brass Thill pillar. 

A great deal of coal is lost, perhaps unavoidably. The reason 
for making the walls in the Brass Thill only 8 yards is, that in 
working the Five-quarter, the coals arc filled into the tub standing 
in the Brass Thill bord, and where there arc more than 7 yards 
to cast the coals, extra wage has to be paid for it. It seems to be 
extremely difficult to work two seams under such circumstanc^^^ 
without losing a considerable portion of the coal. A 

That it is better as a rule to work first the upper of two seams, 
when the distance between them is inconsiderable, is confirmed by 
another instance of practical experience recorded by Mr Joseph 
Carter.* Two scams, which were separated by 20 to 24 yards of 
strata, were being worked at one time by longwall, the lower seam 
a little in advance of the upper. 

Under these circumstances great difficulties were experienced in 
working the top seam. Frequently it was found to have fallen 
away from the roof, and the nature of the coal to be so changed 
that as much as pd. per ton extra price had to be paid to the 
collier ; similarly the props and chocks sunk away from the roof, 
and heavy falls of stone followed. 

The longwall system of working was abandoned in favour of 
bord and pillar, but whenever pillars in the upper seam were worked 
over goaf in the lower, the same difficulties were encountered. 

^Experience proved that the working of the upper seam in 
advance of the lower was most decidedly the best rnethod of pro- 
ceeding, as being safer ; more economical, the actual saving in 
working cost being sometimes as much as is. 3d. a ton ; and also 
as yielding a greater produce of coal permidn. ^ ^ ■ 


* See Minings vol. iii., p. 47. 



CHAP.TKR XV. 

*riIE IVOR KING OF THICK SEAMS. 

Thick Seams of South Staffordshire and Warwickshire.— The 

conjunctiun of Several seam^ of coal, to the formiii^^ t>f one thick 
seam, has in the case of South Staffordshire, aiul in a part of 
Warwickshire, led to the development of special systems of work- 
ing suited to the several conditions there exdstent, wliich are well 
worth) of consideration, for, although the “thick” coal of what 
may l)e termed the “exposed ” portion of the South .Staffordshire 
field is rapidly being exhausted, it ha.s, as yet, been hardl\’ touched 
ea.st and west of the great boundary faults, mid in the \Varwick- 
.shire coalfield a large area of a thick coal-bed remains to be 
w orked. Further, a knowledge of the systems of working pursued 
in the.se twt) fields will undoubtedly be of use to those who are 
engaged in wrestling with similar difficulties in other parts of the 
world—to name only a few instances: the thick seam in Fifeshire 
(i8 to 20 feet), the Giridih seam in Bengal, India, and the thick 
.seams in s(jme fiarts of Australia and New Zealand. 

The “Thick” Coal of South Staffordshire. — Over a large 
part of the South Staffordshire coalfield a number of seams — eight 
to thirteen— come together and rest directly upon one another, 
or the separate beds are divided by but thin intercalations of dirt 
or stone, so making up an aggregate thickness ofi in some in- 
stances, 30 feet of solid coal, termed usually the “ Thick ” or ihe 
“ Ten yard ” coal. Although this bed, or aggregation of beds, has 
been worked at a thickness, inclusive of partings, of 34 feet 9 
jnches,* this is an unusual thickness : 24 feet would be considered 


♦ At Mr Mills’s colliery, near (see “Geology of the South Stafford- 

shire Coalfield,” by J. Beete Jukes, 178). • 
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a typical section, and frequently it is below 15 feet The partiqular 
section just referred to was as follows 


F. Roof coal 

Ft. In. 

Ft. 

I 

In. 

6 

9. 

Ft.' 

Stone coal 

In.' Ft.^. 

2. Spires coal 


2 

9 


Hard parting - 0 
Patchell’s coal 

6 

3. White coal 


3 

0 

''] 0 . 

29 

l^arting 

- 0 9 




Batt - - - 0 

4 ' ••• 

4. Fine floors coal 


I 

4 

n. 

Sawyer coal - 

I 4 

5. l ow coal 


3 

0 

12. 

Slipper coal - 

4 3 

6. Rrassils coal - 


I 

6 

''3- 

Benches coal - 

1 6 

Parting 

- 0 6 




__ 

7. Fine coal 


2 

9 


r 4 

1 30 8 

Parting 

- 2 0 







8. Veins coal 

- ... 

2 

0 


Total with partings 

' 34 9 


Systems of Working. — In South Staffordshire two systems, 
of which there are several variations, are in vogue for working the 



thick seam. Firstly, that modification of the “pillar and stall'* 
system known as “ wide work ’’ and sometimes as “ square work,” 
and, secondly, a modification of longwall. The former is most 
commonly adopted, more especially in cases where the coal con- 
stitutes one continuous seam or the intervening layers or bands of 
dirt are very thin. 

Briefly described, the wide work system consists in dividing the 
seam up into a number of compartments, termed “ sides of work,” 
wtich are separated from one another by ribs of coal, 8 to 10 yards 
thick, termed “fire ribs” (see Figs. 120 and 121), the “sides of 
work” being opened out from the gate-roads, and no more of them 
kept open at one time than are in active vwk. As each “ side of 
work ” is completed, and the pillars left to support the roof have 
been thinned as far as is safe, tl]e roads connecting Jhe “ side of 
work” with the gate-roads are sealed up to prevent entrance of 
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air,* and so ob\'iat§ the spontaneous combustion which is so 
charactetistic of this coal. Thfi manner of procedure in opening 
a* “ t?ide of work ” will be best explained by the diagrams 
^ven below. 

Having driven out the main^ruads a sufficient distance (see Fig, 
1 19), preferably in ^omc thin seam below the thick coal or in some 
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taneous combustion. When the branch distric^ts have been worked 
out, the main jjate-roads are further^proceeded 'with pntil they reach 
the boundary, when work is opened out as iiv the case of th? branch 
roads, that is to say, the area to be worked is divided up into th^ 
large chambers or “ sides of work,” surrounded on all sides by the 
fire ribs or barriers of solid coal, through Which are but two 
openings for ventilation and exit of coal and miners. 

Opening out a Side of Work!' — Imagine, then, that a pair of 
gate-roads, driven 40 yards apart, h.'iving reached the boundary, it is 



Fig. 12i.-'-Plan ok Part of thk Workings ok thk ' 1 'hick Coai. at Sandui'.il Pakk Colliekv. 
Depth fkom Surface, 490 Yarus. Averagp, Thickness ok Coal, 17 Feet. 

{Taken from Report of Royal Coal Contmtssien, 1903.) Scale, 5 chains to i inch. 


desired to open out a “ side of work.” This is done in the following 
manner: — The gate-roads are holed across as at {n\ the holing 
being afterwards widened out to lo yards by taking off the side coal. 
While this is being done a second cros.s-drivage (c (3), Fig. 120) is 
made about 5 yards wide between the two gate-roads, 8 yards back 
from the first holing, so leaving a block of coal 8 yards wide. The 
side gate-roads are then “ side-laned ” off, as at d, d (4), to 10 yards * 
wide, and a “ stall,” ^ (5), driven 10 yards wide tlltough the "blbck 
of coal, forming two pillars 8 yards^square. 

These operations will have been conducted in the bottom coal 
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, pr At a height of about 6 feet possibly, and the work has beei^ 
merely a kind bord and pillar working ; but at this stage of the 

E roceedings the upper^ layers of coal in the back opening will be 
^ken down in sections and in layers, the successive jKjrtions of 
the seam being cut at the side by the “ pikemen ” standing on the 
heaps of fallen coakor on light wood staging to cut the upper layers. 
The coal is “ nicked ” or grooved along the side of the section which 
, . it is intended to take down, and divisions of coal or “spurns” are 
■ left in the “nicking” which J^re cut through in the upper part, 
.afterwards further cut awt^y, and finally knocked out by a pricker. 
^Whilst this«top coal is being taken down, a third holing, / (6), is 
^ made between the two gate- roads at a distance of 13 yuixh froni 
the last one c, and r is widened out to 10 yards, the two pillars 
formed off as previously described, and again a fourth holing made, 
and the operations repeated until the “ side of w'ork ” is c(nnplete, 
as in ( 7 j; w'hen, after the pillars ha\'C been thinned as much as is 
compatible with safety to the workmen, the chamber will be 
dammed off at a' a' (*), and a new “side of work” commenced, 
leaving a rib of coal as a fire rib between this and the preceding 
side of work. 

F/rc putting in the fire dams, clay is seldom used, a.s 

it does not constitute a reliable dam owing to its cracking as it 
bakes, and so allowing of the passage of air. tlsuaHy a w'all is 
built, behind which is a backing of fine river sand often as much as 
10 feet thick, the front of the wall being cemented over. 

h'ig. 121 show’s a .series of sides of work as carried out in the 
thick seam at Sandwell Park Colliery at a depth of 490 )’ards from 
;he surface, the average thickness of the coal being 1 7 feet. 


Coal left in Working and Further Workings.— Speaking 
Generally, in the ^rs/ working, which has been just described, from 
to to 50 per cent, of the coal is left underground umvorked, subse- 
quently about 30 per cent, of the remaining coal is got, as the coal 
may be worked a second and even a third time (“ turned over ” 
three times) when not lying at a depth of more than 100 yards from 
the surface, in which case often as much as 90 jjer cent, of the*totai* 
:oal is recovered in all. But a considernble time, often many years, 
tias to elap.se between the several w’orkings. In the second working 
K)nsiderable difficulty, in the majority of instances, is experienced 
iif maintaining •the^ roof*; whilst in the third w'orking the road.s 
h^vc to ,be made through tjie goaf itself, and are very close 
timbered, the roof being “ |labbed its entire length ; nor can the 
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:oal working itself be said to be carried out on any systematic 
Dlan» as it practically resolves itself into a search for odd pieces of 
:oal In depths of less than 300 yards, the ,ribs and,pillars should 
3e recoverable by second and third workings to greater or le»^ 
ixtent, such amount being in inverse proportion to the depth. ' No 
;econd or third workings have, so far, been found possible in depths 
greater than 300 yards, hence down to 3CX) yards (to which depth 
lecond workings may be carried on) it is better to make the pillars 
ind ribs larger than smaller, and below that as small as possible, 

to extract as much coal as possible irf the one working. 

A table, shov ing the amount of coal lost in working'the thick 
earn b)’ the wide-work s)'stem, was drawn up by Mr F. G. Meachem 
or the recent R(jyal Coal Commi.ssion, from actual working plans 
upplicd^ b)’ several well-known South Stafifordsh^e coalowners 
.nd mining engineers, and is reproduced on the opposite page. 

Modified Longwall. Ihe adoption of a system of modified 
ongwall, which has been jjractised in sonfe parts of*the South 
Staffordshire field, has not hitherto been attended with that amount 
f succe.ss that one might have suppo.sed. It consists in forming 
large pillar and working it back by longwall, leaving round the 
xtracted pillar a complete fire rib, damming up the openings 
tirough the same, forming and removing another pillar, and so on. 

The fire ribs arc from 6 to 8 yards in thickness, and the extracted 
rea they enclose is larger than that in the case of wide work (pillar 
nd stall). If the seam is below 15 feet in thickness, it is worked 
1 one getting, but if above that thickness, it is removed in two 
ettings, the top half being worked out first and the bottom half 
sveral v^ears afterwards— .six to eight years should elapse between 
orkings, when the roof w^ill have .settled down and be in a state 
f rest. In the second working a thickness of about 2 feet of coal 
usually left up to timber too, but in bringing back the workings 
>me of this “ top ” coal is recovered. It is claimed that as much 
s 86 percent, of the total coal area has b6en got by this system in 
>me instances. ' 

Working the Thick Seam at Great Depth.—The problem 
working to a profit a thick seam lying at ’considerable depth from 
le surface is one which pre.sents great diffi,culties to the mining 
igineer, and the satisfactory solution of which is •of the greateist 
oment to the Midland mining industry, for the rapid progress 
wards exhaustion of the .so-called ‘‘e,xpo.sed area” of the coal- 
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field will necessitate the opening out of the, as yet, little developed 
“ hidden area ” where the thick coal# exists' at Considerable* depth 
from the surface. There are only two collieries in South Stafiljrd- 
shire from which data can as yet be obtained on which to base,* 
conclusions, viz., the Sandwell Park and the Hamstead collieries, 
both of which are on the west side ofthe “cxposcfl” field, although 
Baggeridge, on the east side, will soon be working the thick seafn 
also. From evidence so far to hand (see No. 8 Table, p. 247) it has 
been shown that not much more than half of the total coal is recover- 
able, and of this no less than 60 per cent. i ?5 slack when working at 
and above 2,cxx) feet from the surface.* Indeed, it iji, estimated 
that the relative proportion of the vend to the coal in situ is about 
43 per cent. If these figures are correct, they show a very serious 
state of affairs and form much food for reflection. , 

That the high percentage of slack is not due alone to the pressure 
of the superincumbent strata is shown by the fact that in thinner 
seams lying at greater depths (as, for instance, in the southern 
portion of the North Staffordshire coalfield),' and where* the over- 
lying strata are similarly con.stituted to that in the case before 
us, the amount of “ crush ” on the coal, as evidenced by the per- 
centage of slack, is very much less. It would seem, therefore, that 
the pulverising effects are also a.scribable to some extent to the 
inherent tension of the coal itself. At Hamstead colliery these 
effects are very noticeable, the workings there being much subject 
to eructations, termed “bumps,” occa.sioned, doubtless, by the 
release of the tension of the coal by the driving of the roads. The 
“ bumps ” are of a very sudden and violent character, occurring 


, * Mr Meacheni, in his evidence before the Royal Coal Commission, stated that 
the proportions of large and small coal obtained under the different systems 
were as follows 


Depths of Seam from Surface. 

Down to lop yards deep , 

200 yards deep ' 

300 to 400 y.-irdh deep ... ; 
400 to 70m yards deep ... 

See also Table on page 247 


Pillar and Stall. Longwall. 


50 coal, ' 50 to 55 7o coal, 

50 7^ slack. ; 45 to 50 slack. 

45 7o coal, , 50 % coal, 

55 7o slack. i 50 7c, slaqlv. 

40 7o coal, «, 45 7o coal, 

60 7c slack. 55 “4 slack. 

30 to 35 7 o coal, , Not tried to his 
65 to 70 .slack.* knowledge. 
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usually in the floor of the roads driven in the bottom of the tltick 
coal, much destruction resulting to timbering and the roads them^ 
sel\ses,.large.nssures jDein^ made in the seam owing to the prcssult 
*nd the resistance offered to the same by the floor ; and there ia 
little doubt, seeing that these fissures contain a certain amount dl 
finely crushed and powdered coal, that the initial heat due tc 
attrition, and the oxidation of the finely powdered coal in the 



White Rock 


Thick Coal 24^0 

Shales Lironsbone S*0 
Heathen Coal 3*0 


Fi(.. 122.- Diagram iM-tsTRATiNf. Pressure on Ploor uv Koads dhivkn in Thici. CoaU 
Arrows denote direction of pressure on Ixjitnm or floor, a, a denote side or horirontal fissures connectiBi 
• with main or vertical fissures. 


fissures due to leakage of air from the roads by means of crosi 
fissures {a, a, Fig. 122), are the exciting causes of the sponmneoui 
combustioi? which here sometimes occurs in the solid coal itself. 

This, therefore, is an exaunple of “ thrust ” in its .severest fom 
combined with the, effects of coal tension. A possible remedy 
Suggests itselflto Jhe writers, namely, that of providing an easemcn; 
to this double pressure by \vorking out a thin seam lying in clpsi 
proximity to the thick co|l, one preferably below the thick coal, saj 
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the “heathen coal” (see Fig. 122). For, if an upper seam were 
worked first, it might tend to injure the roof lof the thick- coal ; 
further, at Hamstead colliery there does not jippear to be a seam 
of coal above the thick coal in near proximity thereto.* . 

Another Method of Working Thick Seams, or Seams in close 
proximity to each other, known as Yhe HUT' System. — Another 
method of working a thick seam at considerable depth from the 
surface, for details of which the writers are indebted to Mr J. H. 
Laverick, is in operation in Warwicksl^ire, and is well worth describ- 
ing. The seam, which lies at a depth of about 500 yards, averages 


Rock RooF 


Divisions . 

Two yard Coal., 

Fireclay Parting. 
Bare Coal 


Ryder Coal 

Batt 

Ell Coal 

Fireclay Parting. 

Slate Coal 



Fig. i." .SvsrEM <»f Working Thick Seams, in Wakwickshirk. 

'I’he dip of the seam is variable, but in no part is it steep. 


about 24 feet in thickness, and, like the “ thick ” coal of South 
Staffordshire, is due to the coming togetljer of several seams — 


* The succession of the seams in a typical section of the “exposed*^ 
portion bf the coalfield is, in descending order : — 

1. The brooch coal. 4. The heathen coaff 

2. The flying reed. ,5. The new mine. 

3. The thick coal, 6. The bottom coal. 

Mr F. Meachem, who has had great experience* in working the thick coal,f 
differs from the writers in that he is of the opinion that the\op seams should be 
worked first, as forming thereby a cushion 07 f^r the thick coal and limiting the 
force of the “ bumps,’’ 
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perhaps five — but for practical purposes is regarded as having thfec 
principal divisionl*, viz., the “.two-yard " coal at the top, then the 
“ I^der ” cosfl, and, at the base of the seam, the “ slate coal . ' A 
.detailed typical section fs shown in Fig. 123. 



The roof at the shaft is* good, consisting of sandstone ; but « 
the workings som^ distance from the shaft the sandstone dis 
•appears, its place being taken by a bed of bind, which does no 
constitute a gooJ cover. « 

According to the old piethod of working, in the instance be^ 
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US, it was customary to drive the roads in the two-yard coal and 
work this part of the seam by ordinary longwaji, leaving the ryder 
and slate coals to be attacked by others at some futu/e time. This 
answered well, no doubt, so long as the roof w as a good one, thougl^ 
unquestionably it would have been much more profitable to renfove 
the whole of the coal in one working w^ere that possible, but when 
succeeded by the bad roof of bind the timber cost would be vety 
heavy, and the more recent method now to be described, and known 
as the “ hill ” system of working, is a great improvement on the old, 
for not only is a greater amount of the seim extracted in the one 
W'orking but the timber costs arc much reduced. , 

The main winnings are a pair of places driven 30 yards 
apart, on the full dip of the bed in the lower portion or “slate” coal 
(see Fig. 124). From these the “district” winnings, or levels are 
turned away at right angles, and driven, also 30 }’ards apart, on 



Packs 

Flo. isis.— “Hu.i SYsri-M Oh WoKKJNc; Suction, showing Arkanokmeni ok Holinos. 
(Not diawii to Scale.) 


the line of strike. From the levels, and at right angles to them, 
the headways, or “hills” as they are locally termed, are turned 
away at distances of 100 yards from each other and driven to the 
full dip for about 400 yards, when they are, with the exception of 
the barriers, holed across as shown in Figs. 124 and 126. Each 
district is therefore made up of a number of pillars (say seven 
or eight, inclusive of the barrier) 400 x lOO yards each, formed in 
each division of the seam. These pillars aitj then worked back by 
longwall in each df the three sections of the seam as follows 

Locgwall is commenced in the bottom seam some little distance 
back from the temporary boundary aa, and longwall started in the 
other seams, the respective faces bciog connected by an inclined 
road or “congate” (bc. Figs. 125 and 126), and as the workings 
retreat this road is carried on the packs df the lowest seam and 
ripped through the other seams if they are not worked. It will be 
seen, therefore, J^hat there is a small initial loss of coal (which may 
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ht afterwards recovered by the workings lower down) in the shap^ i 
of an angular blocl 5 »of coal lefi against the boundary. It is desir-^ 
^able, to have, is little^distance as possible between the faces in the 
successive seams, so as to keep well in advance of gob fires, which 
are^ery frequent in this field. It is found practicable, indeedr^tp 
advance the facej^y steps of^not more than 20 yards. In this 
respect we ma}' call attention to the advantage of driving out to 
the dip and working back on the rise. Heavy though the haulage 



Fii.. 126.—“ Hill" Svsjbm, Dbiaiiku Plan in.- VV'orkinos. (Nu di awn to Scale.) 

CC' — HoIinR between Congates in ITpper Division. 

BJ’.' „ „ „ Middle 

AA' ,, „ „ Lower ,, 

can be allowed to rise in the goaf behind and extinguish them or : 
prevent their occurrence. 

The gob is packed wfth the bottom stone in which the holing is 

done, to a large extent by coal cutters, and also with lumps of bad 

coal (there are bands of inferior coal) : the rule observed l^ing 
that there shall be alternately 2 yards of packing and 5 yards of 
waste, which ensures the bad coal being sorted out underground. 

The labour .systen^ for coal getting is that of— (i) stallmen Or 
contractors, (2^ holers dr getters, (3) fillers. The stallmen being 
the only men in receipt of pa>iment as from the company, they; of ., 
course, being paid by th^ ton of* coal got and by the yard fW 'J 
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(where such is necessary), and for sundry extra work, such 
as cutting a “fast-end,” heading by falls, &c./ The setting of the 
timber and putting in of the packs is included in tfi? tonnage {U 
charter) price, the stallmen paying the holers and fillers datal 
wages for their work. ' 

« 

r 

System of Labour employed in Working the Thick Coal.— 

The system of labour employed in working the thick coal is very 
similar to that in operation in longwall workings in the Midlands, 
.with the exception, of course, that there* are more loaders in each 
stall in the former ; there is very little “stint” (piece) work in thick 
coal working. The system may be epitomised as follows 

1. Contractors, or stalluien,~\AiO are paid per ton with a standard 
price of say is. per ton of round coal and 5d. per toy of slack, with 
percentage on each (at the present time about 40 per cent, above 
standard), as well as a heading price for driving the roads out to 
split the work up. Besides seeing to the getting of the coal, the 
stallman sets the timber and keeps the tubs going. 1*10 employs 
either one or two pikemen and two or three loaders ; as a rule three 
men work at one “ band.” 

2. The pikeman gets the coal and keeps the loader going, and 
in the ab.sencc of the stallman sets the timber and otherwa’se under- 
takes his duties. He is paid a datal wage by the stallman. 

3. The loader fills the tubs with the coal, and, if a sufficiently 
experienced man, is sometimes also employed in getting coal. He 
also is paid by the day by the stallman. 

4. The fireman examines stall for gas or fire and for general 
safety of men, and is paid a weekly wage by the management. 

5. The repairers are paid a yardage for lowering (bating) the 
floor, stripping roof, and setting timber; or if at work at a break- 
down of rock (fall of stone) they are paid either by daywork or on 
the number of tubs of dirt loaded. 

6. The examiners arc appointed to assist the firemen in their 

morning inspection before the men come in, and are generally 
picked from the pikemen and road doggies (hauliers). It is not 
possTble for a man to satisfactorily examine more than two “ sides 
of work,” and there are generally three or four “ siiles of work ” 
in a district. • 

The getting of the bottom part of the co^l, or “ undergoing ” as 
it is locally termed, is not very profitable to the artallmen, so that 
the colliery company has often to advance them money on account, 
deducting the sum lent when they get (drop) the top coal. 



CHAPTER XVI. 

WORKING OF WELSH STEAM COAL SEAMS. 

Peculi&r Structure of Welsh Coal Seams. — The steam coal 
seams and the anthracite seams of South Wales are different from 
most others in the presence in them of numerous smooth partings 
known as “«lips extending right through the seam from floor to 
roof, and inclined at an angle with the floor and roof. 

When a working place is advancing so that the slips make an 
obtuse angle with the roof, and slope away from the man towards 
the floor, he is said to be working on the “ face ” of the slip, and 
when coming in the opposite direction, he is on the “ back ” of the 
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slip (Fig. 127). The thinner anthracite seams work best on the 
“ face ” of the slips, and for working on the “ back ” a higher 
hewing price amounting tt id. to 2jd. a ton is often paid ; but in 
the thick seams the advantage is rather the other way, especially 
where there are some inches of soft stone or “clod” above 'the 
seam. In the#team coal seams it is the rule for the same price to 
be paid for hewing, whether working on the face or back of slips, . 

This peculiarity of structure renders the seams easy to hew j 
thefCoal falls reaciily in lai|;e blocks, holing or shearing is unneces-^-. 
sary, and as a rule no shot:?#ring is required. Consequently thes<^i! 
' ^ms are not suitable for the^use of longwall coal-cutting machines^; 
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W more, the generaj system of working them by longwall is 
the samte as in other»districts (see Fig, 12S). The main roads am 
driven out oir water-! eve] course, and branch roads or headings 
are turned away at certain intervals and driven “half” course^-” 
From these , branch roads the longwall faces are opened out* 
advancing either on the level or to the rise. All the coal is 
removed outside the shaft pillar, the roads being maintained 
through the gob. 

The general system is to .make the stall roads (or gateways) 
into the face at intervals of 10 or 12 yards, even in seams of 6 feet 
or more in thickness. The tram is taken to the face, and the coal 
filled into it on the stall road. The gob between the stall roads is 
stowed'tight by the collier, and the stowing kept close up to the 
coal face. After the stall has been cut off the heading, the 
stall roadviBy is stowed up with rubbish. Long continuous faces 
are kept hundreds of yards in length, not straight, but on a gradual 
curve. Thf curve seems to be determined by the way the slips 
run, and the gradient ot the scam. 

The timbering in the face consists usually of single props set 
“ off and on,” not in straight rows, and “ cogs ” at the sides of the 
stall roads. A good deal of the back timber is lost. 

There are several collieries in the South Wales coalfield working 
on the Nottingham, or what is locally known as the “ Barry,” system 
of longwall. Here the trams are taken along the face, and the 
roadways are driven at intervals of 80 to 100 yards. This system 
is principally adopted where the measures are lying fairly horizontal, 
the roof generally strong, and 
the seam yielding a consider- 
able amount of rubbi.sh in the 
faces. 

Fig, 129 shows the tram 
commonly used in Welsh col- 
lieries. Its dimensions ^ over 
all are : — Length, 6 feet ; width 
at bottom, 2 feet 3 inches ; at 
top, 3 feet 3 inches; depth, 2 
feet; weight,* empty, pj, cwt. 

Gauge of way, 2 feet 10]^ inches? fig. x29.-tkam usfu m wel^h C(>i.li*ri«s. , > 

' Carrying capacity, 25 «wj. to 2 

,to^s of coal whfin properly built up with large coal above the tepjj 
of the tram. It is open at the ehds except for the three bars show^;! 

K Ml the, illustration. Large lumps of coal are built up next th«^^ 
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bats, so as to prevent the smaller coal from falling out. At some 
collieries trams with closed ends arc now being used. 

In each stall, consisting of lO or 12 yards of co^l face, extend- 
ing 5 or 6 yards on each side of the stall road, two men are 
employed, a collier and an assistant, the latter being not less'^than 
sixteen years of age. The assistant is paid by the collier about 
3s. 2d. a shift. These men do all the work in the face, including 
the timbering and packing and ripping stone and laying way on 
the stall road. A price per ton is fi^ed for large coal passing over 
a ij-inch screen, another for “through "’or unscreened coal, and 
other prices for ripping stone, setting timber, &c. < 

To take an actual instance of a six-foot seam, the cutting price 
on large coal is is. i^d. per ton, plus the current percentage, which 
also has to be added to the following basis prices » 

Ripping top stone up to 18 inches thick, id. per in^h per yard. 

„ „ above 18 „ ijd. „ 

Setting cogs, is. 4d. each. Props, 3d. Double timber, is. 2d. 
Flats (a plank with props), is. ojd. ‘ 

“ Clod” up to 12 inches thick paid by “consideration.” 

“ Rib” at one side, is. a yard. 

Unloading rubbish, 4d. per tram. 

In a six-foot scam with trams holding about 22;^ cwt. of coal, the 
average daily output per stall (two men) runs 5 to 6 trams of large 
coal, say 6 tons, or when filling “ through ” coal about 8 trams, say 
9 tons. When the small coal is not wanted, it is cast back into 
the “ gob.” Of the coal the men fill as “ large ” coal, 65 to 75 per 
cent, passes over the screen, and on this they are paid. 

When the collier is paid on the large coal scale, the small is 
supposed to be thrown back into the gob, and any small sent to the 
surface is deducted from the gross weight of mineral passed over 
the machine to arrive at the net weight of large coal. 

A usual rate of advance of a longwall face in a six-foot seam 
working single shift is about 4 yards or 12 feet a fortnight. 

The stall rofids are cut off by cross-roads at intervals of 50 to 
60 yards. The interval is determined by the nature of roof, and 
shofild be such that one ripping only is necessary before the stall 
road is cut off by the cross-road. ^ < 

The permanent roads require several “ rippings.” They usually 
.need to be cut out of the solid stone abovq the seam before they 
will stand. In some of the deeper pits the erpsh on the roaci^^ is 
very severe, and causes much expeftse. A large staff of repairers, 
has to be employed, and the cost of this work is often is. to is. 
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4 ton. Much of it is done on “bargain” price (piece work), 
the men make good^ wages, up^o 8s. a shift. ' j 

The doublA-stall system of working is largely practised in South 
’^ales, especially in tne bituminous coal collieries. An instance of. 
this is described at page 236; and No. VII. scheduled in Chapter 
XVII. is another instance. • 

• The schedule of prices agreed on for working the seam in 
No. VII. example is as follows : — 


1. Cutting through coal, irraspecdve of thickness ... ... per ton 

2. Gobbing holing where requested by nmanagement, per ton extra 

3. Opening hut stalls from heading to full width ... ... each 

4. Making shafts for carting stalls 

5. Cefrting after first five yards ... ... ... extra per ton 

6. Cutting clav in carting stalls, ii feet wide, first 12 inches, per inch 

per yard 

6 a. Cutting clay in carting stalls, 1 1 feet wide, after 12 inches, per inch 
per yard 

6^. Splitting clay in carting stalls, 1 1 feet wide, 12 inches thick, per inch 
per yard 

7. Shifting coal back after first 6 yards ... ... extra per ton 

8. „ „ uphill in stalls, first 6 yards „ „ 

9. „ „ „ „ for each succeeding yard 

10. Stalls, with 2 fast ribs ... ... ... per yard 

11. Pillars left behind at managei’s request exclusive of first 10 yards 

from airway 

12. Driving airways, first 10 yards ... ... ...per yard 

12a. „ „ each succeeding 10 yards ... extra „ 

13. Double shift in stalls and skips ... ... extra per ton 

14. Driving narrow or wide headings, 8 feet wide ... extra per yard 

15. Double shift in headings 

16. Three men in headings 

17. Walling waste for airways ... 

18. Road props in headings, 6 feet or 9 feet ... ... each 

19. All road props in stalls 

20. Cogs stood on clay ... 

21. „ „ hard bottom ... 

22. Standing flats 

23. Double timber 

24. Tumbling places where required 

25. Colliers performing day work 

26. Discharging rubbish 

27. Hauliers ... ... • 

2$. Hauliers in wet places . ..* 

29, Tippers ... 
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per pair 
each 
per day 
per tram 
per day 
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A lis| of prices paid in forking an anthracite seam is a|^ 
ppended. The seam run# about* 3 feet thick good coal, and 
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at a gradient of i in 4 to i in 6. It is worked by Idngw^ll 
with 15 yard stalls. These prices^ show the 'importance. of the 
slips ” which are peculiar to these seams, described ?:t’p. 1 1 1. The 
list reads as follows : — • c ' • ‘ 


“ The following prices are agreod upon by the undersigned to 
be paid for working the Pumpquart vein : — t 
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10. 

11. 

12. 
13 - 

14. 


15. 

16. 

17. 

18. 

19. 

20. 
20a. 

21. 

22. 

23. 

24. 

25. 

26. 
? 7 . 
28. 

29. 

30. 

31. 

32. 


per yard 2 


Cutting large coal, face side ... ... ... ... per ton 

» ,5 backside ... ^ ... ... ,, 

Cutting through coal, either side ... ... ... ,, 

Culm ... ... ... ... ... ... , 

Sticking coal to be mutually arranged between managers and 
workmen. 

Heading cut, narrow levels, face side ... 

,) „ backside ... 

Opening out from narrow to wide (a) gradually ... 

(d) straight up 
(c) straight down 

Long cut in stalls ... ... ... 

Square „ „ 

„ „ skips 

Heading tophole in solid 
Ripping top in levels, stalls, .and other headings to be paid at the 
rale of i^d. per inch ])er yard, forward measurement per inch 
Clod to be paid by an extra price per ton on coal as follows : — 


I 8 

I 9 
I 2^ 
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When clod is 4 inches thick ... ... ... per ton 

» >j 7 ••• ••• ... „ o 

>» » 10 i) ••• ... ... „ o 

And over 10 inches in the same proportion. 

Deep headings in solid and opening out work ... per yard 3 

„ „ not in solid 

Slopes in solid 
„ not in solid 

Walling waste, per side 
„ topholes, per side 
slants 

Pass by for trams ... ... ... ... ... each 

Timbering on levels ... ... ... ' ... ...per pair 

„ trfpholes ... ... ... ... ,, 

Npgs alongside levels and slants ... ... ... each 

Props under top, above clod, levels, and slants ... ... „ 

Cogs, usual height ... ... ... ... ... ♦ 

Double shift in narrow places... .n ... per yard 

„ „ wide places per ton 

Props taken out ... ... ... • ..! ... each 

Changing trams to be mutually arranged between manager and men. 
Competent men working on consideration ... ... per day 

Unloading rubbish ... ... ‘ ... ... per tram 
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>13, fcr<ieiitage on or off this list to be subject to advances and inductk^ 

V ■ PSP** agreetnent dated. ' , * 

34. House coal to worknlen to be a sc?ttled and fixed price of i^d. per cwt for 

. • small coal from screen^. \ : ' 

35. Permission to be given to the workmen’s committee to examine any working 

in dispute when requested by either employer or workmen. 

36. Carting coal, same payment as iniBtanllyd” 

• 

These price lists, customary at Welsh collieries, are more 
complicated and troublesome than those in most other mining 
districts. 



CHAPTER, XVII. 

CONDITIONS AND RESULTS OF WORKING IN 
DIFERENT DISTRICTS COMPARED. 

Local Variations in Method of Working.— Considering the 
close proximity of the coalfields of Great Britain, it is remarkable 
that so much variation should exist in the arrangements of labour 
and the systems of working. , 

Each district — especially the older districts, as Northumberland 
and Durham, and Staffordshire and South Wales — has developed 
its particular system under the stress of local conditions and require- 
ments, and in the main independently of the others. 

It is interesting and not unprofitable to inquire how far do these 
local peculiarities tend to economical production and general 
efficiency. For instance — 

Is it better to subdivide the labour in the coal face, having one 
set of men to hew the coal, another to set the timber, another to 
. make height and build packs : or to put it all into the hands of 
one set ? 

Is it better that each man should be paid independently, or 
tiiat .several should share together? 

Does the “ butty ” or “ contractor ” system conduce tc 
economical working ? ’ 

i 

What length of shift tends to the greatest efficiency ? 

How may the shifts of the different classes of labpur be bes' 
arranged relatively to one another ? 

What size of coal tub gives the best result? 

With a view to throwing light o» such questions as tljese, th< 
authors have obtained detailed particulai;s of the labour employed 
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the number of men in each class, the wages paid, the hottm: 
worked, &c.‘ and tfip results obtained in output and cost of 
ing .at fairly. typical collieries — eleven in number — in some of th^ ' 
principal districts. * * 

These collieries included (i) and (2) two Northumberland steam 
coal collieries ; (3^ a Durham •coking colliery ; (4) a Durham gas 
cohl colliery ; (5) an East Durham gas and house coal colliery ; 
(6) a Welsh steam coal colliery; (7) a Welsh bituminous coal 
colliery ; (8) a Warwickshire colliery ; (9) a Staffordshire colliery ; 
(10) a Nottingham house,* steam, and manufacturing coal colliery; 
and (ii) a^Yorkshire house and coking coal colliery. The parti- 
culars ascertained have b^n scheduled as follows (pp. 264-285) : — 



No. I.— NORTHUMBERLAND STEAM COAL COLLIERY. 
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II —NORTHUMBERLAND STEAM COAL COLLIERY. 

J2,8oo tons. 
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Stonemen and Shifters 
Putters - 

Drivers and other Boys 



Deputies and Cha^emen 
Various — Wastcmen, 
Rolleywaymen, &c. J 
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employed below and surface - 1.24 

— ^At all Nonhtmbcarland and Durham eoUieries^ the hours of coal-drawing include time occupied in sending down the men and b<^* m thii 
ami in chai^ng the shift hewers abcmt 10 a.m. This occupies usually 1 hour to hours, and reduces the hours Hf i»alrdbtvi^< 



No. III.— DURHAM COKING COLLIERY. 

per fortnight - . - . 6,880 tons. 

Number and Nature of Seams worked Two. Soft coal easily hewn. Got mostly as “ Small,” “ Round ” coal not being wanted. 
Average Thickness of Coal - - i foot 10 inches (2,959 tons), 4 feet 6 inches (3,921 tons). 






Boys below 16, laid idle to comply v^th A?t. ‘ 
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Putters 22 9 4s. 2d. Hours thfe same as in 

Drivers and other Boys - - 41 16 is. 8d. to 3s. 4d. Instance No. IIL 



Deputies . . - - 12 5 Face, 6s. ; baekbye, 5s. 4ri. 

Various — ^Wastenien, Rolley- \ ^ 10 / ^ 

waymen, &c. - - -f I Onsetter, 65. gd. (piecework). 


t&SULTS tN DIFFERENT DISTMICl^ 



instance Elbows that in spite of a small output and scattered workings, coal may lie economically produced. The total c 
at |4t, ccmA of materials, rents, rates and taxes, and all expenses, is below 5s. a ton on the saleable coal. 



No. V.— EAST DURHAM GAS AND HOUSE COAL COLLIERY. 

Otttjmt per fortnight - - I3»i55 tons, less 1,547 tons (colliery consumption, and workmen's coal and stones and dirt), leaves ton^ 

saleable, on which the costs per ton are calculated. 


COlilERY WORKING AND mNAGEMENT._ ' %-*j 




Putters - . - ' 53 6 50 — Putters 108 hours a fc.rtnij 
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VII.— WELSH BITUMINOUS COAL COLLIERY. 
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No. IX.— STAFFORDSHIRE COLLIERY 
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NOTTINGHAM HOUSE, STEAM, AND MANUFACTURING COAL COLLIERY. 
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Stonemen and Shifters 



Net Earnings per Shift 
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No. XL— YORKSHIRE HOUSE AND COKING COAL COLLIERY. 
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m COLLmRY^ WORKING ANB 'ifANA^KMmj^l'py^ 

Examples I. to XL Compared.— Much information* ma)j b 
gathered from the foregoing examples. They cover most of th 
conditions under which coal is got in Great 'Britain. — namely, thii 
seams and thick seams (i ft. lo in. to lo'ft. 6cin.) ; deep and shallo\ 
(760 yards depth of shaft to seams cropping out at surfa9e, an( 
won by day drift) ; level and highly inclined (i in 3 to flat) ; gass; 
and dusty seams, where water spray jets ard required along^th 
main roads, to seams worked with naked lights ; good roofs, wher 
the roads stand without timbering, to bad roofs where the stronges 
timbering requires constant rene\Val ; seams worked on differen 
methods, longwall, bord and pillar, and double-stall ; and witl 
various arrangements of labour: the two shifts of hewers system ii 
the North of England, the collier system of South Wales cand th 
Midlands, and the butty system of Warwickshire and Staffordshire 

At Northumberland and Durham collieries, ftoln 40 to 50 pe 
cent, of the hands employed underground, i.e.^ rather less than hal 
are hewers. The length of their shift is about seven hours bank t 
bank daily, or per fortnight their hours of v;ork full time run abou 
seventy-six. 

The tons of coal they hew and fill per shift vary in the instance 
given from 2.84 to 4.84 tons, the average being 3.54 tons. Thes 
instances hardly cover the extreme limits, which ma)^ be put i 
about 2 tons in some of the thin, hard, .steam coal seams to 5 and 
tons in some of the thick, soft coking and gas coal seams. Th 
4 foot 9 inch seam working pillars in the No. 1 1 , instance must nc 
be taken as typical of the Northumberland steam coal collieries, th 
results in tons per hewer and cost of working being much bette 
than the average. But the average over the whole of Northumbei 
land and Durham of 3J tons is probably not far from the mark. 

The cost of hewing at the North-country collieries constitute 
, from 48 to 58 per cent., rather more than half of the total cost c 
underground labour. This proportion of cost varies generally i 
the tons got per hewer, which is reasonably to be expected. Th 
actual figures in the six instances vary from i.s. 3.26d. to 2s. 7.14c 
and give an avWage of is. iid. a ton as the cost of hewing an 
filling the coal into tubs. 

The average daily output per hand employed be^pw is 1.48, sa 
ij tons, and 1.23, J ton less, when the surface hands are taken ini 
. account also. 

At the Welsh steam coal colliery the^ccslliers form 35 per cm 
ie,t about one-third instead of about one-half^' of the total ham 
.employed underground. They work^, 108 hours a fortnight (fu 

“ *0 , 
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in l^ace of the 76 hours of the North country hewer, and th^if: 
;«aL^nmgs .per shift are? higher in aJ)out the same proportion as tifc^; 
longer time they worl^, allowing for the value of the free house and- 
coal of tlie North country rriiner. Hut much of his time the Welsh 
c<5lier js employed not in hewing but in stone work and timbering. 
About two-thirds of his wage is for hewing, and one-third for other 
wor^. In some of the thinner seams with a bad top stone, and 
little room for stowing it, this proportion is reversed, two-thirds 
of the colliers’ time being employed on “dead” work, and only 
one-third on “ coal ” work* The best s^eam coal seams of South 
Wales, 5 feet and 6 feet thick, and full of “ slips,” require very little 
^ hewing, and are as different as possible in this respect from the 
hard stoam coal seams of Northumberland. 

Taking this into account, the production per man of the Welsh 
collieries is codqjaratively low, and the cost of hewing is high. 
This may *be partly due to the use of the large tram holding 
I to 2 tons. A man will fill a lo-cwt. tub towards the end of his 
shift, where he would <iot attempt a 2-ton tram, and at many 
of the Welsh collieries the men restrict themselves to filling a 
certain number of trams, the limit beiiig generally below what 
they might do. 

The difficult natural conditions of many of the Welsh collieries, 
their depth, the heavy pressure on the roads, the precautions needed 
to prevent explosions of gas and dust, are apparent in the relatively 
high cost of off-hand labour or dead work, which forms 70 per cent 
of the total underground cost, in comparison with 57 per cent at 
the North country collieries. But these conditions by no means 
prevail throughout South Wales. The circumstances of the 
bituminous coal collieries and the anthracite collieries to the we.st 
of the coalfield, working shallow seams cropping out at the surface, 
. are altogether different from those of the deep steam coal seams 
farther east. This is quite apparent from a comparison of examples 
No. VI. and No. VII. In No. VII., a bituminous coal colliery, work- 
ing by day drift, a 2 foot 8 inch seam dipping inbye at a gradient of 
about I in 6 on the double-stall system, nearly all the work is done 
-in the stalls; 60 per cent, of the men employed are colliers; %nd 
59 per cent, of the underground cost is for hewing. The output 
1 fier collier per* shift is only 2 tons, and per hand below 1.2 1 ton, 
; .and the cost per ton of underground labour is 4s. 0.67d. 

. It is interesting to c^ntpare this with No. IV., a Durham gas coal 
: y^lfiery raising a*sin*ilar quantity of coal of a similar quality, most 
M the output being “ small ” coal in both cases, and the hours oi 
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coal drawing per fortnight the same, io8. Here the production p 
hewer, working shorter hours, is 4^.84 tons, and per hand employn 
below 1.92 ton, and the total underground* cost qn the saleat 
coal, 2s. 7.7 id. The output is got froiti two seams instead of or 
and the workings are much more scattered and cover a wider art 
On the other hand, they are thicker seams, and lying generally lev 
instead of highly inclined. * 

But allowing for such differences, there can be no doubt th 
the results show a higher state of efficiency in the one case thi 
the other. * 

At the Welsh colliery 382 hands are employed below, and 230 
them (60 per cent.) are colliers, the most highly paid ‘‘class of labor 
At the Durham colliery 249 hands are employed for ? simil 
output, and 97 of them (39 per cent.) are hewers. They woi 
shorter hours (76 per fortnight as compared with’ iu8), but they g 
more than twice as much coal per man per shift. Most 'of the oth 
work, the dead work, is done by men who receive a lower wag 
To put the bulk of the work into the hands of the most highly pa 
men does not tend to economy of production. 

Nos. VIII., IX., and X. are examples of longwall working on tl 
butty system, where one man contracts to do all the work in a giv( 
length of face at a fixed price per ton of coal got, himself engagir 
and paying the other men needed. Strictly, it is the “ little butt> 
system which is in operation in these examples, where the butty 
the stallman, in contradistinction to the butty or contractor systei 
where a contractor undertakes the coal getting of a whole distric 
or it may be of the whole pit. 

In No. IX. instance it is noticeable that the contractors or stal 
men do most of the work themselves, the holers and loade 
numbering only about one-fourth of the total employed in the fac 
This is due, no doubt, to the short time that the collieries a 
working, only six and a half days in the fortniglit, which induces tl 
stallmen to do more work, and to earn all they can for themselves 
The effect of the short time is shown also in the high pn 
duction per rt'an, 4.10 tons per collier, and 1.7 ton per ms 
enjployed below. 

In No. VIII. instance there are, roughly, two holers and gettc 
to each stallman. 

; The cost per ton of the stall work, which includes a good, de 
. more than getting and filling the coaj, ^s stated, is. lod. ai; 
,2s. 0.32d., corresponds closely with' the cost of»h^Wing at the Nort 
country collieries. 
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5 This ’comparison suggests that the butty system ten4Svi«i 
j;^ei?onomy, •- . ' ,v’*>' 

In No. VI 1 * 1 ^ and No. IX. the proportion of men employed iib, 
the face — stallmen, holtrs, a'nd getters — is also very similar to the 
prbportion of hewers at Northumberland and Durham colliericsi^ 
father less than half the total en^ged underground. 

fn the Potteries district, where the butty system is in general 
operation, the work of the holers and loaders is very irregular, as 
they “ play ” a good deal, owing to the fact that their wives and 
daughters and sisters work in •the potteries. In this district it 
would be very difficult to work on the North country system of 
hewers. A system which may work very well in one district may 
be quite unsuitable for another, owing to different local circum'* 
stances. 


The high c<Jst*of the off-hand labour in No. VIII. instance, 
2s. 3-6d. higtier than any of the others, with the one exception of 
the W^elsh steam coal colliery, is explained partly by the unusual 
Crush and pressure that qxist on the main roads, making them very 
expensive to maintain. It is much the same at many of the Welsh 
collieries, and is a condition of things which adds seriously to the cost. 

In No. VIII. example, coal-drawing is carried on during the 
night as well as the day, and the hours of coal-drawing per fort* 
night (228 hours) arc twice as many as is usual. This also tends 
towards an increased cost of off-hand labour, as a good deal of the 
repairing work is done in the .short interval of five hours between, 
the day and night shift. 

No. X. example, for which the authors are indebted to Mr 
Emerson Bainbridge, covers much the largest output and the most, 
extensive scale of working, 31,780 tons a fortnight from four seams. 
It will be noticed that no stonemen, shifters, or putters are 
employed, the greater part of the work that falls to these classes 
of labour in the Northern coalfield being here performed by the i 
stallmen, or by others paid by the stallmen. The costs are low* 
with the exception of the i;op hard seam, from which only a very 
small output is obtained. 

In No. XI. example, of a Yorkshire colliery, a noticeable pojpt 
is the large proportion of putters employed, 23 per cent, of the 
total below ; and the highT wa^es they are paid, 5s. pjd. a 
,pwing to the gradient of i in 12, and to the roof being generally 
ted^the putting is exce{jti«)nallv difficult, and men rather than lada 
needed for the iv«rk. 

The lov^ proportion of deputies or firemen in this and 
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instances — only i per cent, in comparison with 3 to 5 per cent .at ' 
Northumberland and Durham collieries — is due to the fact that ki 
the latter the deputies do much of the timbtering ^nd laying way, 
which at the former is done by the colliers.. 

Size of Tub. — As regards th® rolling stock, or number of tubs 
required, the large tubs which are customary- in South Walds of 
course reduce the number needed for the same output. 

Expressed in tons of output per fortnight, at the Welsh steam 
coal colliery, it is 25 tons per tub of ,40 cwt, as compared with 
5.4 tons per tub of 6i- cwt. at the Yorkshire colliery in No. XI. 
example, and 8 tons per tub of 8 cwt. at the Durham colliery in 
No. IV. example ; or four and a half times as many tubs are 
required in No. XI. case as in No. IV. for the same output. 

But when wc reduce it to the “least commofti denominator” 
of “cwts. of coal held by the tub,” the Welsh collier^ comes out 
lower than any of the others, giving 0.625 ton of fortnightly output 
per tub 43er cwt. held as compared with i ton at the Durham 
colliery, and 0.834 ton at the Yorkshire colliery. 

The increased use of the rolling stock, and consequently the 
fewer tubs required; where work goes on during the night as well as 
during the day, is shown by the results in No. VIII. example, where 
the output per fortnight is 22 tons per tub of 9^ cwt, or 2.31 tons 
per tub per cwt. it holds. 

A good result is shown in No. II. example, where 7,250 tons are 
got from a 2 foot 7 inch seam with 350 tubs of iij cwt, equal to 
20 tons per tub, or 1.74 ton per tub per cwt Perhaps this size, 10 
to 12 cwt., may be taken as the “ golden mean.” 

As regards the relative cost and weight of the tubs, the 2 ton ' 
steel tram of the Welsh colliery, with Rowbotham wheels, costs 
£ 6 . 9s. 6d., and weighs empty about 12 cwt., whereas the wooden 
tub of the Durham colliery costs £;^. 2s. 6d., and weighs a little 
over 4 cwt. The stock of 750 trams, therefore, represents a capital 
expenditure of ;^4,8s6. 

To provide a similar carrying capacity of 1,500 tons (f>., 75a 
tr^ms of 2 tons each), 3,750 of the 8-cwt. tubs would be required,, 
and 3,750 tubs at £^. 2s. 6d. each would cost £1 1,718. 

The big tram is relatively much mbre economical in first cost, 
and also in cost of upkeep. It also adds considerably to efficienc5r 
in hauling and winding, . 'v 

With two 2 -ton trams, a singfe-decked c»ge^ brings up 4 loni 
of coal at a wind, and no movement of the cage is* needed foti;; 
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trams. For a similar load with lo-cwt. tubs, eight O! th(^ 
would be- required, artd a cage with two or more decks, requiriitg 
.more time for changii% tubs, and'adding much to the dead weight 
; to be lifted . • 

As showing what can be done in hauling with the big tram, the 
following is an actual instance of# horse haulage at a small Welsh 
colliery worked by d?ly drift. The tram, in this instance, holds on 
^ average 22^ cwt. of coal. It is made of wood, and weighs empty 
^ cwt. ; it is fitted with Rowbotham wheels (well known for their 
efficient lubrication). The ^ize ef the wheels is 14 inches diameter, 
and most of the road is v^ery wet. hrom the top of an engine bank 
the trams are conveyed by horses along a water level 350 yards irt 
length, which brings them out to the day to the top of a self-acting 
incline leading to the screens. Two horses are employed, and one 
man and a bo>'*; 8 to 9 trams go to each “ set/’ or 9 to 10 tons of 
coal, and there are always two “sets” on the road, one following 
the other, the man going with the front set and the boy following 
In this way, 437 tons of^ coal, besides stone, have been led in ten 
hours, representing about twenty-five joLirne)'s each way, or a 
distance travelled by the horses of clo.se upon ten miles. 

1 he useful performance of each horse is therefore 220 tons of 
coal led 350 yards, or 44 tons of coal conveyed by each horse one 
mile per day — a very good result. 

The labour is paid at a bargain price of Jd. a ton (net), and this 
includes the conveyance of the coal down the self-acting incline to 
tlie screen.s, and the wages of another man employed at the bottom 
of the incline, besides the man and boy already mentioned. 

General Summary.— If the.se examples of coal working (Nos, 
I.-XI., pp. 262-283) be taken as fairly typical of British col- 
lieries, it appears that, at the rate of wages prevalent during the year 
1904, the cost of labour on the average (omitting No. VI. example, 
where the cost is given on the large coal) was 3s. 11.3d., say 4s, , 
a ton on labour employed underground, and 7.5d. on surface labour , 

■ (screening, mechanics, etc.), making a total of 4%. /d. This of 
course must be taken only as a rough average, to which there are 
many wide exceptions. It may be well to add that it is the cost of 
labour only, forming as a fule about 50 to 60 per cent, of the totd 
*cost of coal getting. To it has to be added the cost of materials, ot ] 
royalty rent, of rates ai;d rfaxes, and of management. , ; 

The average production of cfoal per hewer per shift runs about ' 
(J Per hand (man and boy) employed undergpround 
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average daily production is 1.39 tons, and including the surt4c#;i 
hands 1.19 tons. In other words, under average conditions . of British : 
coal mining for a daily output of' 1000 tons, <840 men and boys are 
required, 720 of them underground and I2p on the surface ; of the 
720 employed below, about 360 are hewers, receiving a wage *^01 
6s. to 7s. a shift, and the otherf36o are variously engaged at a 
lower wage, with the exception of some stonbmen or repairei^ or 
rippers who are paid by the piece, and who earn high wages. 



CHAPTER XVIII. 

THE COLLIERY MANAGER AND THE LAW. 

A SIGNIFICANT “Note" is prefixed to the Official Abstract of tl 
Coal Mines Regulation Act, which is issued by the Home OS 
for posting up at collieries. It is in the following terms 

“Note.— Jh^s Abstract is intended mainly for the undei 
officials a«d workmen employed in the mine. Otvners, agents, an 
vianagers must learn their duties by studying the Act themselvi 
Among their duties not specified in this Abstract are those \ 
sending notice to the* Inspector of the opening or abandonmer 
of any mine, shaft, or scam, of keeping accurate working plan 
. of the mine, of sending to the Secretary of State accurate plans c 
I the mine on its abandonment, of making annual returns, etc. etc.” 

In the sentence here italicised (it is not so distinguished in th 
official document) lies the gist of the Note, the duties subsequent! 
referred to being of a routine character, and such as may b 
undertaken by the parties concerned without sensibly increasin 
their burden of responsibility. But the owner, agent, or manage 
of a coal mine who studies the Act for himself will find that tfe 
legal maxim that “every man is presumed to know the law” 
a significance for him which will very appreciably increase hi 
responsibility so long as he fills the position he has assumed. 

As in the case of other enactments imposing duties unde 
penalty, there may under certain circumstances hardship 
which he may not unreasonably complain; there may even b 
good ground for seeking not merely a change Tn the law, but ' 
radical amendment of its provisions in some respect or other; hu 
the law, whqp once duly enacted or established, has to be observ^ 
It one’s peril, and it is the pajt of a wise man to seek to know apit 
lUiderstand the rationale of the law he has to observe. It ;i 
i^pfortunate that the.pfovisions of the law tend to become mo^ 
ind more compleif with the ever-varying conditions of human ^ 
ind activity, while the demands upon time and attention in 
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directions also increase; but still every man “must be j^resum^ 
to know the law/' if law is to maii^tain its hold**on society. 

Brief particulars of some of the Acts of l^arlian^ent with whic^ 
(in addition to the Coal Mines Regulation Acts) the well-equippe (3 
colliery manager needs to make himself more or less familiar, and 
which the official “Note” so considerately reminds him he had better 
“study for himself,” will be found towards the close of this chapter. 

In several respects the legal position of the colliery manager, 
as compared with that of other professional men, is practically 
unique ; and to adequatelj'' appreciate it, a brief survey of legisla- 
tion in regard to collieries may be desirable. 

Although in the case of other professions Parliament has 
made provision for the due qualification of persons setting up in 
the practice thereof, and although in the I'actory Acts the Legisla- 
ture has established numerous and elaborate provisiops for the 
regulation, and ensuring the sanitary condition, of factories and 
workshops, and has prescribed the conditions under which children, 
young persons, and women may be employed therein, and has 
also made provision as to hours of work and holidays to be 
observed, yet in no other industry save mining — or, indeed (it may 
be said) coal-mining—has it been attempted by Act of Parlia- 
ment to lay down precise rules and regulations for the conduct of 
the actual operations of a commercial undertaking. 

The Principal Act is stated to apply to “ mines of coal, mines of 
stratified ironstone, mines of shale, and mines of fire-clay” (sect. 3) ; 
but it is in coal-mining that the statutory rules and regulations 
are for the most part applicable, and these have been brought into 
operation by successive steps during the last sixty years, the first 
enactment of the Legislature having been the Mines and Collieries 
Act of 1842. By that enactment (which included a provision that 
“persons” in charge of engines were not to be under 15 years of 
age !) an inspector was appointed to visit and report upon collieries, 
but he was not invested with any power, even of suggestion, as to 
their working. The Coal Mines Inspection Act of 1850 provided 
for the appointment of additional inspectors, with power to enter 
upon underground workings of collieries, penalties being imposed in 
cases of obstruction of the inspector or refusal of information ; and 
the Act also prescribed certain general rules to be observed at all 
collieries with a view to securing the safety of workings. Furth>?r 
Acts were passed in 1855, and, 1 862,^5- whicl? time provision 

had been made (among other things) for the e6ucation of boys as 
a^Condition of their employment in miqes, and the appointment of 
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fctek-weighers by the working miners. But, as intimated in 
^evious chapter {dkte, p. 56), it was not until the passing of.t 
Coal Mines Regulation Act of 1 872 that the position of a collie 
manager was materiaHy aifccted, and his work and responsibilit 
substantially increased by Act of Parliament. Provision h 
previously been made by the* Act of 1862 for the adoption 
special rules applicable at each colliery in addition to the gener 
ru es ( 1 5 in number) then made ; and by the Act of 1 872 these genei 
rules were increased to 31, and all persons taking the manageme 
of collieries were to be qualified by e;\amination, in addition 
previous practical experience in the mine, as a condition of rankii 
as Certificatea Colliery Managers. The Act of 1872, and a she 
anien^ng Act of 1 886, were, eventually superseded by the prese: 
Principal Act of, 1887. Since that date the main provisions of tl 
law affectmg tneVorking of collieries have remained unaltered. 

1 he present position of a colliery manager, with its extends 
duties and^spccial responsibilities, is thus the creation, presumabl 
not of arbitrary measunes, but of a process of legislative growth- 
Parliament from time to time enacting more stringent regulatioi 
and extending the area of supervision ; and whatever objectic 
may be taken to particular provisions of the lav\^, the remarkab 
progress of the coal-mining industry during the six decades coverc 
by this legislation, and the smooth working of the Acts throng 
the recurrent periods of prosperity and adversity which are 5 
marked a characteristic of that industry, may be taken to sho 
that — in its main purpose, at all events — the course of legisiatic 
has been on sound lines. 

Further, Parliament has not only laid down general rules fc 
the working of mines binding upon owners, managers, and woirli 
men alike, but has entrusted powers and duties in relation t 
such working to inspectors appointed by the Secretary of Stah 
As these provisions have an important bearing on the relation c 
the colliery manager to the law, they may be set out here. 

The duties of an inspector are to ascertain whether the Act 1 
complied with in all mines within his jurisdiction ; to entei 
inspect, and examine any mine, by day or night, at all reasoiiabli 
times, but so^s not to impede or obstruct its working ; to exanaim 
into and make inquiries respecting the state and condition of an^ 
qjUje, its ventilation, the sufficiency of its special rules, and evoiy 
t^ing connecte^d with tjr relating to the safety of the potkm 
employed in that fiar any contiguous mine, or the care and treat 
of the animals employed in the mine ; and generall^j^jfe 
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exercise all other powers necessary for the effective carrying ouh^* 
the Act. ^ * 

If an inspector finds a mine or anything connec^ljed with it, or 
with the control, management, or direction thereof by the manage^ 
to be dangerous or defective in any respect which is not prgvided 
against by the express provisions oT the Act or some special rule, 
so as, in his opinion, to threaten or tend to the todily injury of any 
person, he is to give notice in writing to either the owner, agent, 
or manager, setting forth the particulars in which he considers the 
mine to be dangerous or defective, *and «requiring the same to be 
remedied. Unless it be remedied forthwith, he is also to report 
the same to the Secretary of State. 

If the owner, agent, or manager, objects to comply whh the 
notice, he may, within ten days after its receipt, send the grounds 
of his objection in writing to the Secretary oC State,^and have 
the matter determined by arbitration. 

An owner, agent, or manager who fails, when no qbjection is 
sent, to comply with the requisition of the notice within ten days, 
or, when there has been an arbitration, to comply with the award 
within the time fixed by it, is to be guilty of an offence, of which 
the notice or award is to be deemed written notice. When pro- 
ceedings are taken for this offence, the owner, agent, or manager 
may give evidence that he has taken active measures for complying 
with the notice or award, but has not been able to complete the 
works, though he has used reasonable diligence ; and if the Court 
be satisfied that this is the case, it may postpone their decision on 
the question of inflicting a penalty, and if the works are completed 
within a reasonable time, no penalty is to be inflicted. 

While the Act of 1887 — the Principal Act — has greatly 
increased the legal responsibility of the manager (as also of the 
owner or agent) of a mine, yet in one important matter — that of 
daily supervision of the workings — it simplified if not lightened 
his duties by making a new provision on that subject. The 
previous Act of 1872 required that the niRne should be “under the 
control and daily supervision” of the “manager”; and “it was 
clear from the true construction of that Act (said Lord Chief 
Justice Coleridge) that it was the duty of the manner to be in 
the mine day by day to supervise it ^ ancf when he undertook this 
; most onerous duty, if he desired at any time to be away, then Jlje 
.Act required that he should pr9vide ^ome other certificated 
«lQlliery manager to fill his place during the period- of his ‘absence 
j^j^gment in Plant v. Cheadle Valley Coal and Iron 'Company^ 
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-|i882] @,B.D.). The present Principal Aci now provides (sfet'll 
that in every mind daily personal supervision shall be exerctSea 
eitHr by the^ manager or by\n under-manager nominated fii 
writing by the owner or agent, and holding either a first-class or ^ 
seconci-class certificate. Such under-manager “ shall in the absence 
of the manager have the same rtjsponsibility and be subject to the 
same liabilities as flie manager under this Act ; but the nomination 
of an under-manager shall not affect the personal responsibility o| 
the manager under this Act” 

Ihis is only one instance in whi^h the Act, while in some 
respects extending the area of responsibility which is to fall 
ultimately on the manager responsible for the “control, manage- 
ment •and direction” of the whole colliery, provides for thait 
responsibility ^bging delegated to (and to that extent shared by) a 
subordinate und^r-manager. 

Perhaps the most notable provision of the law in force since 
1887 is thp following (sect. 50 of the Act) 

Every person who contravenes or does not comply with 
any of the general rules in this Act shall be guilty of an offence 
against this Act ; and in the event of any contravention of or 
non-compliance with any of the said general rules in the case of 
any mine to which this Act applies, by any persoji whomsoever, 
the owner, agent, and manager shall be guilty of an offence against 
this Act, unless he prove that he had taken all reasonable means, 
by publishing and to the best of his power enforcing, the said 
rules as regulations for the working of the mine, to prevent such; 
contravention or non-compliance.” ■ 

As already mentioned in a previous chapter p. 57), by this- 
distinctive feature of the Act of 1887 the Legislature (in the wordf , 
of the late Mr Maskell W. Peace) has thrown upon the colHei^r" 
manager, “under various circumstances, a primary responsibilil^^ 
(which he can only rebut upon proof) should any person whom* 
soever contravene, or fail to comply with, its numerous stringent 
provisions.” - ' 

The casual reader of the Principal Act might gather thfi 
impression that equal responsibility rests upon “ owner,” “ a^nt/* 
and “ manager ” alike ; and in certain events this may conceivably 
happen to be the case. • T^us the owner of a mine in whi(;it 
•r qiare than thirty persons are employed underground, Of 
^tlie case may ^ be) tke^agen^ of such owner, cannot escape,, 
ynitial requiremonf of the Act (sect. 20) that he “shall nomtol^ 

J Jiimself o*r some other person to be manager of such mme,”;S|i^ 
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manager to be duly qualified as a registered holder of a fk-st-class 
certificate, nor the penalty of a fine not excC^eding ;^50, and a , 
further fine not exceeding ;^io for every day dhring which a mine 
is worked for more than fourteen days' without a duly qualified 
manager. Nor can the owner escape his ultimate liability for alf 
such pecuniary outlay as may be ^required to ensure the proper 
working of his mine in accordance with the reqifirements of the law, 
although in this respect the onus lies on the manager to keep the 
owner fully apprised of his obligations, which can only be ascer- 
tained and realised by the application of the manager’s professional 
skill and knowledge in working out the particular problems and 
solving the particular difficulties which present themselves in such 
variety in each separate colliery enterprise. 

The Principal Act requires (.sect. 49) that the “general rules 
[prescribed in the Act] shall be observed as far as' it' is reasonably 
practicable in every mine”; and it has been judicially decided 
that the expression “reasonably practicable” does not relate to the 
carrying on of the mine as a profitable concern, but to physical or 
engineering difficulties in the way of carrying out the rules 
{Wales V, Thomas, 16 Q.B.D. 340). It may readily happen, 
therefore, that there may not infrequently be a conflict between 
pecuniary interest on the part of an owner and the legal responsi- 
bility which will fall ultimately on the shoulders of the manager, 
should there be any default under the Act. Thus, as regards the 
all-important requirement (Rule 1) that “an adequate amount of 
ventilation shall be constantly produced in every mine to dilute 
and render harmless noxious gases,” if upon complaint made it 
should be proved that the manager, by the means provided by the 
owner, might have improved the ventilation, he will be guilty of an 
offence under the Act {Hall v. Hopwood, 49 L.J.M.C. 17). 

It is clear, therefore, that the substantial responsibility of com- 
pliance with the law, which means (in the event of failure or 
omission) liability to heavy penalties, rests in practice on the 
colliery manager. 

Undoubtedly ‘the gravamen of the complaint which (not un- 
naturally under the circumstances) is made by the colliery manager 
is that penal consequences (or in other words not merely civil but 
criminal liability) may attach to him, “ unless he prove ” his freedom 
from responsibility for the act or omission complained of ; whereas 
it, is an accepted rule in all criminal prosecutions that the burden pf 
proof lies on the prosecutor, for “every man is (presumed to be. 
innocent until he is proved to be guilty.” 
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propriety or the expediency of the law thus impeached, but piis <it 
two considerations may be suggested. 

The general rule, of evidence as to the burden of proof is, 
^indoubtedly, that he who affirms must prove. “ In civil actions it 
is sometimes a doubtful questii)n where the burden of proof lies'; 
blit in criminal pr<fsecutions the burden of proof is always on the 
side of the prosecutor in general, though as to particular items of 

the charge it may be on the prisoner In particular 

instances, however, the li^urdew of proof may be on the prisoner, 
For instance, many Acts of Parliament* make it penal to do certain 
things, or eten to possess certain articles (such as naval stores 
marked with the broad arrow), without lawful excuse or authority, 
to be proved by the persofi in possession^ * 

An apolo^y«is perhaps necessary to the colliery manager foi 
ejassing ftim, even temporarily and for sake of argument only, with 
presumal^ly criminally-disposed classes of the community; but 
what is here said is sufficient to show that where from the nature 
of the case ascertainment of the truth in a legal proceeding is 
difficult without departure from an established rule of evidence, it 
is not unusual for such departure to be authorised. 

Further, it may be remarked that the law, as regards diverse 
relations in life, does not profess so to parcel out the duties of 9 
citizen as that he can escape responsibility so long as he himself is 
personally free from blame. “ As in many cases acts and conduct 
that arc morally blameworthy must go quit of anything the law can 
do, so in many cases, on the other hand, persons are exposed, for 
reasons of public expediency, to legal responsibilities which may or 
may not be associated with moral fault, and which cannot bfi 
avoided even by the fullest proof that in tkc particular case the 
person who is answerable before the law was morally blame*- 
less. .... Thus a man is liable in most civilised countri^ 
for the wrongful acts and defaults of his servants in the course ail 
their employment, whatgver pains he may have taken iij choosh^ 
competent servants and giving them proper instructions. Obvious§i 
this is a hard rule for the employer in many cases, but its existei^ 
in every system of law shows that in the main it is felt to be fust’ll 
A thiref consideratton may be suggested from the point 
view — not necessarily that* of the lawyer, any more than 

, • ♦ Sir J. Fit^ames Stephen, ‘VCeneral View of the Criminal Law” (lB%| 
..P’ 303* “Tafldl on Evidence” for a list of many such statutes, 

; f Sir*F. Pollock, “A First Book of Jurisprudence ” (1896), pp. 50, 51. 
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iteing engineer (see ante^ p. 58)— but one dear to the* average ; 
Englishman, the point of view of practical utility Has the provision. 
)f the Act of 1887, throwing upon ^he colliery 'manager the onys of 
>roving, upon a mishap occurring, that he is pM censurable, worked 
veil in practice ? And looking to the complexity of the operations 
)f a colliery, and the necessity of preserving fullest control by every 
esponsible official over matters within his provhice — coupled with 
he necessity of preventing friction between managerial responsi- 
jility on the one hand, and official watchfulness to observe that the 
egal standards of safe working are nnaintained, on the other — can 
uiy better device be prescribed than requiring the official responsible 
or a particular course of action to be ready in any e^^ent to show 
hat he for his part has done everything required of him by the 
aw? And has the experience of eighteen }'ears, since the im- 
Deached rule of evidence was established, shov^n ’chat it works 
mjustly — that the colliery manager is as a common experience 
mjustly mulct in purse, or (more hatefully) oppressed in person ? 

Some such line of apology is probably^ the best that can be 
)ffered for what the aggrieved colliery manager may still feel is a 
egitimate grievance. 

There are, of course, large provinces of action and conduct in 
vhich the colliery manager, in the exercise of his calling, may 
hid himself under legal responsibility, irrespective of the provisions 
>f the Mines Acts or other enactments concerning employers and 
vorkmen ; but in this chapter we have not ventured to enter upon 
»o large a field. As regards those particular enactments above — 
vhich the colliery manager, as a representative employer, is more 
3 r less directly concerned with — it must be admitted that the 
following list is sufficiently substantial, if not formidable : — 

The Coal Mines ‘Regulation Acts, 1887 to 1905; the Truck 
^rts, 1831 to 1896; the Weights and Measures Acts, 18/8 to 
1897 ; the Fatal Accidents Acts, 1846 [Lord Campbell’s Act], and 
[864; the Employers’ Liability Act, 1880; the Workmen’s Com- 
^nsation'Acts, 1897 and 1900; the Ex'plosives Act, 1875; the 
Trade Union Acts, 1871 and 1876; the Employers and Workmen 
^Lct, 4875; the Conspiracy and Protection of Property Act, 1875, 
md the Conciliation Act, 1 896 * f. 


* The provisions of these and of other enactments bearing on the admiiff^’ 
^ddn of collieries will be found set out in “The S&tUtory Lsw relating to thtf 
Jifaftjement and Rating of Collieries,” by H. B. Hans Ha&Ston and Urquhait 
l^^rbes (1902), as also in the fuller text- books of Bainbridge, MaeSwinney^: ' 




;;5fiwiiniregara to the iruclt Acts, the colliery manage^ 
well to acquaint himaelf with their provisions as set out in an 
Mernoranduni,.* which has been i|psued by the Home Office for 
iuse of His Majhstys Inspectors of Mines and Factories, and whidh 
^gnificantly remarks at the outset that “ the provisions ,of these 
Acts have given /ise to considerable difficulty of interpretation, and 
it is to be expected <hat until they can be revised and consolidated 
some difficulty may arise with respect to them.” 

In general terms, the effect of the Truck Acts is to declare thftt; 
the payment of workmenWag$s m goods is illegal. Any workman 
or servant coming within the Acts is entitled to his wages inmomy^ 
and the employer or master cannot set off the price of articles 
supplied as wages. Any employer, or agent to an emplo3^er, who 
infringes the Acts by paying or agreeing to pay wages in goods^ 
is liable to a pensity of ;^io for a first offence, ^20 for a secohij 
offence, aifd i^ioo for a third (i & 2 Wm. IV. c. 37). As stated in 
the Home^Office Memorandum : — 

“The Acts apply to coljiers, in addition to the clauses of the Mines Acts 
affecting check- weighing, but as a rule deductions under section 12 of the Coal 
Mines Regulation Act of 1887 are not really deductions from earned wages at' 
all, but deductions from weights made in order to arrive at or compute wages, 
Ind hence such deductions will not offend against the Truck Acts, but their 
lawfulness or otherwise depends upon the Coal Mines Regulation Acts.” 

Again, according to the Memorandum : — 

“ It is not only the mere employer of a workman who is liable to punishment . 
Jot illegally paying a workman in goods or supplying goods to him, but also all.' 
masters, bailiffs, foremen, managers, clerks, and other persons employed ifl ' 
> superintending his labour. Goods supplied to a workman by those persons in 
payment of his labour do not constitute a valid payment of his wages 
Act, 1831, section 25).” ^ > 

The following clauses of the Memorandum,relate to the supply-' 
mentary Act of 1896 : — 

“ Inasmuch as the older Truck Acts left untouched the power of the employe^; 
to inflict unlimited fines, or to make unlimited deductions in respect of bail 
work, or for materials to be used as a means of the workman’s work, it 
thought expedient to restrict aifll regulate this power, and, therefore, by the Truck^^ 
Act of 1896, it was provided that such fines and deductions*for negligent 
or materials supplied, should be prohibited except under stringent conditions. 5' 

and Cockburn.* A smaller (twt carefully compiled and annotated) volume Wt 
“The Miner’s Guide,” by L. A. Atherley-Jones, K.C., and Hugh H. L. 

(W^). which is inscribed as “ Dedicated to the Coal Miners of Great Britain^'”; i 
; The full text^of this »M*morai^um will be found in “Every Man’s 0^1 
; ^wyCT” ( 431 ’d editp^ 19^), which (in addition to the Truck Acts) also 

^ provisions of not a few of the enactments referred to in the text 
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’ ^*The provisions as to fines are as follows :- 

“(i.) No money shall be deducted from wages or r. payment made by tbe ^ 
workman, for or in respect of any fine^ unless the tjjrms are -contained in 
written contract signed by the workman, or else contained ir\^'a notice always 
kept in some place where it may be easily seen, read, r and copied. 

“ It is to be observed here, that this section makes not only the deduction 
illegal, but the payment by the workmanr also illegal, and that the notice must 
be placed in a position in which it can be easily seen, reid, and copied by every 
one affected by it. It is open to the employer to change the notice from time 
to time, but such change would only affect future employment, respecting which 
at the time of the notice there was no existing contract. 

“(2.) The fines can only bq, fair and leasopable, and cannot be imposed 
except in respect of some acts reasonably likely to cause injury to the employer’s 
business. c 

“ (3.) At the time when any deduction or piyment is made in respect of any 
fine, particulars of it must be supplied in writing, otherwise an offence'' against 
the Act has been committed. , 

“ Deductions for bad or negligent work are under re^irictions„very similar 
,, to those imposed in the case of fines. ^ 

“ It is to be noted that— 

“(i.) Not only is it an offence to make an illegal deduction, or receive an 
illegal payment, but also to make any contract for such deduction or payment. 
If, therefore, an employer posts a notice embodying excessive fines or other illegal 
deductions, and persons work under it, an offence will have been committed, 
although no illegal fine or other deduction may actually have oeen enforced. 

“(2.) A limitation of time, six months for taking civil proceedings, is imposed 
by the Act, whereas in the other Truck Acts no such limit is fixed.” 

Another important provision of the law — not included in the 
Truck Acts— is the enactment by Parliament in 1883 (46 & 47 
Viet c. 31), that no wages shall be paid by any employer, or by 
any person on his behalf, to any workman at or within any public- 
house, beer-shop, or place for the sale of spirits, wines, beer, cider, 
or other spirituous or fermented liquor, or any office, garden, or 
place belonging thereto or occupied therewith (save the wages 
payable by the proprietor of any premises whereon such liquors 
are sold to any workman bom\ fide employed by him), under a 
. penalty of ^10 for each offence. ^ 

Under the Employers and Workmen Act, 1875 (38 & 

VieJ. c. 90), disputes between employers and workmen (not bein^ 

. domestic or menial servants) may be determined by Courts of 
f ; Summary Jurisdiction,* where the amount claimed doW not exceed 

\ : ■* Courts of Summary Jurisdiction consist, in country places, of two orcateris^^ 
/' Justices of the peace sitting in petty sessions, *ai.d in qertain towns, ofe a 
(?lftipendiary magistrate. The magistrates hear and decide cases summariljt^: 
^viSfiiShout^ajury, 
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/iljlQi anS, by County Courts where the amount claimed does not* 
-eii^eed ;^50. The C«urt before whom such cases are brought may i 
(determine any, contract between ^the parties on such terms as it 
thinks just ; m«fy adjusj and set off, one against the other, claims. 
nfade for wages, damages, or otherwise, on the part of either 
employer or workman ; or, instead of giving damages for non- ^ 
perfbrmance of a contract, may (at the option of the defendant, and :;, 
with the consent of the plaintiff), arrange an undertaking by the 
defendant, and one or more sureties for the performance of the 
contract, subject on non-performance thereof to payment of a 
specified sum, not exceeding £io. Appeal from a decision of such 
a Court lies to •Quarter Sessions, in manner provided by the Act. 

By J:he Conciliation Act, 1896 (59 & ^ Viet. c. 30) — which 
superseded the previous enactment of 1872, known as the Arbi- . 
tration (Masters ai^l Workmen) Act — new powers were given to the 
Board of '^tade for the settlement of trade disputes, but these are 
too restricted to be of any great effect. 

Where a difference ^exists, the Board of Trade are authorised 
(i.) to inquire into the causes and circumstances of the difference ; 
(ii.) to take steps for the purpose of enabling the parties to meet 
together ; (iii.) on the application of employers or workmen inter- 4 
ested, to appoint a person or persons to act as conciliator or as a, 
board of conciliation ; (iv.) on the application of both parties, to 
appoint an arbitrator. 

' The Act, however, is purely permissive ; and as no compulsory 
powers are given cither to the Board of Trade, or to a conciliator , 
or an arbitrator, there are no means of giviug actual effect to any 
decision which may be pronounced. (The case is very different ’ 
where, in trade or other disputes, proceedings for their adjustment, 
are taken under the Arbitration Act, 1889. There, a submission to ’ 
arbitration, unless a contrary intention be expressed therein, is to ; 
be irrevocable, except by leave of the High Court or a Judge, and * 
an award may be enforced in the same manner as a judgment or r 
order of the Court.) Uncier the Conciliation Act, “the Board of* 
Trade may act upon the submission of one of the parties, but since 
it has no power to enforce the award of the conciliator, this ; 
, vision has never been invoked.” * , , (fv 

In any prcfceedings in* which a colliery manager may be inter'- .,:- 
..ested, arising out of the Fatal* Accidents Acts, or the Employers* :;., 
JJi^bility or Workmen’s Comp^sation Acts, the application of 

, y 'g-9 ~ ^ ^ ^ 

* ^ Atherley-Jones and Bellot in “The Miner’s Guide.” 
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Acts to any particular case will be so varied, and the /li^nager s 
course will of necessity be so largely guided# by professional legal 
advice, that it would hardly servf any useful purpose to discuss or 
even^ enumerate their provisions here, And a similar remark is 
applicable to the Trade Union Acts, and* the other statute— the 
Conspiracy and Protection of Property Act— whose provisiohs have 
been of late years so widely discussed in relation to the actiomand 
obligations of trades unions. Moreover, the legal questions thus 
raised, in the light of recent decisions of the highest tribunals as to 
the scope and true interpretation the^ Acts, are so subtle and (in 
a sense) so complicated, tihat it would be futile to attempt to con- 
sider them within the limits of the present chapter. And seeing 
that they are to form the subject of attempts at fresh legislation 
now (March 1906) about to be maSe in Parliament, both by the 
Government and by private members, one may well be content 
to await the course of events before resuming the subject. The 
Parliamentary session of 1906 cannot fail to be of abiding interest, 
for good or ill, to all who arc interested in the procedure or welfare 
of trade unions. ^ 
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APPENDIX. 


r. COMPARATIVE COST 

OF Working Bord and Pillar and Modified Longwall 
AT.A Large Colliery. 


. . I. Cost of Working in the Whole Coal lv Bord and Pillar 
Method (described in Chapter XL, page 187). — As shown in the annexed 
sketch (Fig. 119), the pillars are 66 x 33 yards from centre to centre. As 
the walls are driven 5 yards wide, no yard work is paid for them. The 
bords are 3 yards wide, and 8d. per yard is paid over and above the tonnage 


% 



Fig. 119.— Sketch il^stkating Bord and Pillar Working 


price. The roof is a very bad one, and it is exceedingly difficult to keep 
it Supported with timber until the walls are holed. When a holing had 
been effected, if was found cheaper to draw out all the timber, and allow 
the roof to fall freely, and then drive another “ fast place” on the rise sid^ 
leaving 6 feet of coal betw^ien it and the* drawn out bord. This second 
“place” was driven j yards wideband cost is. per yard for driving ov0f' 
ind above the tonnage price. 
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The cost of working thus in the whole may be estimated as fallows 

Yards. Yards. Section. • 

66 X 5 X i.iii r ... = 3^6 cubic yards. 

33 X 3 X I. in ! ... = no 

30 X 2 X Mil =* 67 „ 

Total cubic yards excavated in first working 543 ,, 

Section of seam, 3 ft. 4 in. It is known that i cubic yard of coal from this 

seam weighs very nearly 18.83 cwts. Therefore ^ 

20 

is the yield of coal by the excavations ntade \jn the “ whole ” working. I'he 
cost per ton based on this yield is as follows, viz. : — 


Hewing — 

The score price is 14s. 4d. per score, or* 
Consideration 


Per Ton. 

I 7.86 
o 0.32 


Yard Work— 

For driving 30 yards, 3 yard? wide, at 8d. 

per yard o o 

For driving 30 yards, 2 yards wide, at is. ♦ 
per yard i 10 o 


£2 10 o 

£2 \o o 511.5 = 0 M7 

Deputy Woik— 

To find this cost, take 1.75 scores, which are 
the average scores got by the number of 
hewers under the charge of one deputy, per 
day in this pit ... 175 = 15.15 tons. 

Then 511.5 tons -r I 5-15 = 337 ^, the mim])er 
of deputies’ shifts occupied in driving these 
e.\cavations 3376 at 4s. nd. ^^8. 6 h. 4-511.5 = o 3.70 


Cutting Bottom — 

66-1-33-1- 30 =*129 yards at is. 4d. - £'^,. 12s. 4- 511.5 
Timber— 


The cost for timber was exceedingly high, the stone being 
. so bad that a bord and wall had to l)e twice timbered 
during driving, and only one-third of thciast timber was 
saved for 'further use. The amount for timber for driving 
a bord and wall was £2^, 9s. 6d., which divided hy 511.5 =.0 11.92 
The cost for brattice doors and stoppings for Ixird and wall 
= 2.83d. per ton, but it is found that this expenditure will , 

ensure the ventilation of two pillars, therefore 2.834-2 ... =0 r.41 

Cost of working in the whole 3 b.!!*- 

^ , *u. 

* The authors are indebted to Mr Thos. Lishman for ^rhission t^ quote the« 
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il. CcJBT OF Working Pillars. — This has been obtained by taking 
the quantities (jmoney Snd scores) from the wage bills for six pays 

^Paid for Hewing- • 

* £^ 71 - 95 - 3 ^* ‘T- coals* hewn 285 scores 9 tubs = 2472 tons =1 $.23 

^ Defyiiy Wotk — • 

The amount for life same six pays was £1^. 12s. 5cl. -f 2472 ... = 0 3.45 


Kidding, — 

Riclders and chockmen drew all iuds o I.71 

• * • 

Bottom Cutting— 

Amount p*id for six pays was £2^, Ss. 6d. 2472 =0 2.74 

7 'imber— • 

This is o])tai»ed by taking the total amount for the whole pit 
for same six pays, and the tons raised in the same time, 

£ 3 o 3 - 6s. I Id. -r 30,598 2.61 

* Cost of working in the broken 2 3.74 


III. Cost ok Working Modified Longwall. — The method here 
referred to has been described in Chapter XII., page 203, and the cost may 
be stated thus : — 


Hewing — #. d 

For same six pays as were taken for finding the cost of ordinary 
pillar working, there was paid ;^252. 2&. 9d. ; coal hewn 
in longwall in same time 429 score 3 tubs = 3717 tons; 

;^252. 2s. 9d.4- 3717 4.28 

Deputy Work— 

For same six pays, ;^35. is. 2d. -{-3717 • = 0 2.26 

C hot k men and Gateway men — * 

;^138. 19s. 4d.-f 3717 8.97 

Bottom Cutters— 

;^ 32 . 17s. 7 d.-f 3717 = 0 2.12 

Timber and Chocks — 

This is obtained as in ordinary broken, and is taken at the • 

same cost per ton, m o 2 6l 

• • 

Cost of workiiJg longwall 2 8.24 

• Having found J:he cost of working in the whole and broken, and in thc^ 
longwall, is neceSsJry to institute a comparison between these costs iii^. 
to wrive at a just conclusjpn. In^doing this, the average 




310 COLLIERY, WquiCING AND MANAGEMENT 

■ , ^ {) fl - 

whole and broken must be taken as the standard of comparison with 
longwall. ‘ 

By calculation we found that a w^\l and two bfirds yielded 51 1.5 tons 
(see page 244). The yield of pillar when rem9ved byjuds can be very 
nearly correctly estimated in the same way : — * 

Yds. Yds * Yds. t 

% 1 (walV= 28 prdf^dth o'f pillar ^ *<='=• = '*“4 V"*' 


1804 X 18.83 = 33969.32 * 

— -- — = 1698 tons 
Deducting loss in broken =» 200 „ 


1498 „ 

Now 511.5 X 3s. 6.sd. = ;^90 II 6 
And 1498.0 X 2s. 3i'd = 174 3 i 

2009.5 ;^264 14 7 


Then JC264. 14s. 7<i. 4 - 2009.5 ~ 2s. 7*6id., being the average cost of working by tJord 
and pillar. Comparing this with cost of longwall, we have— 

( Per I’on. 

s. d. 

Modified longwall 2 8.24 

Bord and pillar 2 7.61 

Difference in favour of bord and pillar working o 0.63 

But this result does not properly represent the relative advantages 
of the two systems of working in this pit, as it was found that the 
proportionate yield of round cotil was higher by the longwall than by the 
bord and pillar method of working. From an elaborate series of trials the 
following results were arrived at : — 

Longwall, 56.78 per cent, round j 43.22 per cent, of small coal. 

Broken, 47.38 „ „ 52.62 „ „ 

Whole, 46167 „ „ 53.33 „ 

This increased produce of round coal is one of the chief advantages of the 

longwall mode of working, and is best exhibited when compared with 
ordinary produce. Taking, say, its. id. per ton to be the average selling 
price of round coals over the pays enumerated above (taken to obtain cost 
of hewing) and of*^ small, 3s. 5 Jd. per ton ; — 

• 511.5 tons at 46^ per cent, of round =237.84 tons. 

1400.0 „ 47i „ „ ... ^ =661.50 „ 


Total round yielded by w'hole and broken working 

of one pillar 899.34 



* The actual deduction by calculation from figures already giv^n is 7 y^ds, but 8 is 
owing to liability to extra^loss due to the extra bord. 
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Sn.f- 237.84 =273.66 

i4oao- 661.50 =738.50 

Total small yieldeJby the pillar fpi2.i6 

« • 

Then 899.34 tons at i is. id. = ;^488 7 6 . 

And 1012.16 „ ^3s. sSd. = 176 i $ 

^1911.50 £ 66 /^ 8 II 

We thus arrive at ^£664. 8s. iid.-i- 1911.5 = 65. ii.4id. per ton, being 
the average selling price of esiph to« of coals ^ot by bord and pillar. 

Treating the longwall mode of working in the same way, and using the 
above quantities^ we have — 

*191 1.5 tons at 56I per cent, df round produce = 1084.77 tons of round 

1911.50- 19^14.77 = 826.73 tons of small 

Then io8|.77 at iis. id.= ;^65i 2 9 
826.73 at 3s. s|d. = 143 14 7 

£794 17 4 


;^794. 17s. 4d. ^ 1911.5 = 8s. 3.79d. per ton, being the average price 
per ton realised for coal worked by longwall, then 8 s. 3.79^^* ■“ 

= is. 4.38d. (-0.63d. extra cost of working), which means a balance ol 
IS. 3|d. per ton in favour of the modified longwall, due entirely to the 
increased produce of round coal. 

There is another advantage possessed by longwall which ought to b< 
recognised. The hewers can produce more coals per shift than in bore 
and pillar, as the following results, taken on an average of six pays, show ;~ 

Longwall hewers’ produce 4. 18 tons per shift. 

Bord and pillar do. do. 3.^6 »» »> 

In favour of longwall 1. 02 ,, „ 

This is equal to an increased production of 32J: per cent, in favour C 
longwall. 



II. COAL MINES REGULATION! ACT, 1887 

(50 & 51 ViCT. C. 58).* 


Abstract of the Act.! 

1. Inspection . — The Secretary of State may appoint Inspectors (under 

whatever title he may from time to time fix) of mines, and assign them 
their duties. • 

For appointments to inspectorships in Wales and Monhiouthshire, 
among candidates otherwise equally qualified, persons having a knowledge 
of the Welsh language shall be preferred. (S. 39. ) 

An Inspector may not himself be or practise, or be the partner of one 
who is or who practises, as land agent or mining engineer, or as a manager, 
viewer, agent, or valuer of mines, or as arbitrator in mining cases, and may 
not be otherwise employed in or about any mine, or be a miners’ agent or 
a mine owner (whether such mine is one to which the Act applies or not), 
nor may he be a partner, or have any interest direct or indirect in any 
mine in the district under his charge. (S. 40.) 

Manager and Under- Manager. 

2. Manager . — Every mine in which more than thirty persons are 
employed below ground, or, if less than thirty, where the Inspector by 
•^tice requires it, must be under the control, management, and direction 
q£'I^ manager, who may be the owner or agent or some other person 
holdirlj ^ first-class certificate. Notice in writing of the name and address 
of a man'dp^ so appointed must be sent to tlje Inspector of the district. 
(S.,20.) 

3. Temporary appointment . — If unable to obtain a certificated manager, 
'the owner may appoint a competent person not certificated to be manager 
for not exceeding tw9 rnonths, or longer, until .such person has an oppor- 

^ ♦For amendments of this subsequent Acts, see pages 392, 395, 396. 

: ■ t The Abstract .set out hereX^“ authority of the Secretary ol 

! ; State, for posting up at collierie,s/ required by s. 46 of thr.; Act (see page 331). 
Amended Abstracts are issued from tinl? ^ time, embodying the alteration^ made by 
later %cts, ^ ' ' 
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tunity to Okbtain by examination a certificate in the district where he is 
acting. Notice to be sftnt to the Inspector. (S. 2Cf (d).) 

4. ,Dai/y personal supervision of a|nine must be exercised either by the 
manager or by an under-ijianager nominated in writing by the owner 01 
agent of the mine. (S. 21 (i).) 

Ah under-manager must hold Either a first or second class certificate, 
and in the absence of fhe manager will have the same responsibility and 
be subject to the same liabilities as the manager ; but the nomination ol 
an under-manager will not affect the personal responsibility of the manager. 
(S. 21 (2).) 

6. Disqualification . — A contractor for mineral, or person in the employ 
of such a contractor, is not eligible for the post of manager or under* 
manager»under the Act. (S. 22. \ 

7. Certificates.-^lAoXdeir^ of— 


(if) A certificate of competency under the 
Act of 1872, 

(2.) A certificate of service under the Act of 
1872, • 

(3.) A first-class certificate of competency 
under the Act of 1887, 

And holders of — 

(i.) A second-class certificate of competency 
under the Act of 1887, 

(2.) A second-class certificate of service 
under the Act of 1887, 


Are qualified to be 
managers. 


Are qualified to be 
under-managers. 


Certificate of Service under the Coal Mines Act., 1887. — A second-class 
certificate of service under this Act shall be granted by the Secretary ol 
State to every person that .satisfies him either that before the i6th Septembei 
1887 he was exerci.sing, and has since that date exercised, or that he has 
at any time within five years before the i6th September 1887 for a period 
of not less than twelve months exercised, in a mine required to have a 
manager, duties substantially corresponding to those of an under-managet 
of a mine. (S. 80.) • ^ 

8. Examinations . — A board for examinations will be constituted foi 
' each district. The members are appointed by the Secretary of St^e: 
amongst them ^e three per.s<2ns employed or who have been employed k 
or about a mine in the di.strict not.being owners, agents, or managers of 1 
* mine.. Every applicant for a certificate of competency is examined bj 
‘examiners appointed by tj^e* board according to rules made by the boarc 
/ as to the conduct o£ txaminations and the qualifications of the applicants 
'/!($. 24.) An applicant must first obtain an acknowledgment from tiu 
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Secretary of State that the requisite fee had been paid, whicl> has been 

fixed to be for a first-class certificate ^£2, for a second-class ;£t. (S. 25 
and Schedule II.) • « 

No person shall be entitled to a certificate unless he has had pra'ctical 
experience in a mine for at least five years. (S. 23 (i).) •' 

In every examination regard shalj be had to such knowled^ as is 
necessary for the practical working of mines in the^ district for v/hich it is 
held. (S. 24 (2).) 

In the case of applicants for second-class certificates the examination 
and qualifications required shall be suitable for practical working miners. 
(S. 24 (2).) 

Every applicant who has passed the examination satisfactorily, and has 
given satisfactory evidence of sobriety, experience, abili*ty, and general 
good conduct, is entitled to receive from the Secretary of State* such a 
certificate of competency as his case requires. (S. 26 (i).) 

Accidents. , 

9. Accidents . — Notice in writing shall be sent to the Inspector on behalf 
of the Secretary of State [in Scotland on behalf bf the Lord Advocate], by 
the owner, agent, or manager of a mine, of the occurrence of any accident, 
whether above or below ground, which causes to any person employed in 
or about such mine loss of life, or serious personal injury, or if the accident 
is an explosion of gas or an explosion of explosive material, or explosion* 
of any steam boiler, any personal injury whatever, within twenty-four hours 
of such accident taking place, specifying in the notice the character of the 
explosion or accident, and the number of persons killed or injured respec- 
tively. (S. 35 (i).) 

10. Place of Accident. — In the case of loss of life or serious personal 
injury in a mine, the place where the accident occurred shall be left as it 
was immediately after the accident for a period of three days, or until the 
visit of the place by ai> Inspector, unless so doing would tend to increase 
or continue danger, or would impede the working of the mine. (S. 35 (2).) 

11. Notice of Death. — In the case of personal injury previously reported 
as directed by the Act, if the sufferer dies, notice of the death must be 
sent to the Inspector, within twenty-four houjs after such death is known 
to the owner, agem, or manager. (S. 35 (3).) 

J.2. Inquiry into Accidents . — A special inquiry into any explosion or 
accident in a mine, and of its causes and circumstances, may be held 
where the Secretary of State thinks such a foriftal investigatiftn is expedient. 

4S-) 



* Note, — Returns are to be made through the Board of Tralfe tn the cas^ of explositm " 
of Steam boilers. 

' ,0 
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•13. Coroners Inquest . — The coroner, before opening an inquest oh tho 
body of a person whosi death has been caused by ^n explosion or accident 
in or about a mine of \^ich notice recjuired by the Act to be given to 
the Inspector, Aust not^allow, nor *must the constable summon for the 
purpose any person having a personal interest in, or employed in, or in 
the management of the mine to ser^ on the jury. (S. 48 (7)-) 

*The coroner at th^ opening of the inquest may forthwith take evidence, 
to identify the body and order the interment thereof. (S. 48 (3).) 

The coroner may proceed with and conclude the inquest notwith- 
standing the absence of any Jnspe^tor, or other person, on behalf of the 
Secretary of State to watch the proceedings, if (a) he has given the 
Inspector twent^^-four hours’ notice of the time and place of holding the 
inquest^ and {h) the explosion or accident has not caused the death of 
more than one person ; and (^r) tfte majority of the jury think it unnecessary 
to adjourn it. ^#48 (4).) 

In all dther cases the coroner must, after opening the inquest, adjourn 
thS inqiii?flo some later date, unless an Inspector or some person in 
behalf of the Secretary of Stale is present to watch the proceedings. 
(8.48(1).) 

The coroner must give the Inspector of the district four days’ notice 
in WTiting of the time and place of holding the adjourned inquest 
(S. 48 (2).) 

The coroner shall allow the Inspector present at the inquest to examine 
any witness, subject, however, to the order of the coroner. 

The coroner shall also allow {a) any relative of any person whose 
death may have been caused by the explosion or accident ; {b) the owner, 
agent, or manager of the mine ; and (r) any person appointed by the order 
in writing of the majority of the workmen employed, to attend and examine 
witnesses at the inquest, either in person or by his counsel, solicitor, or 
agent, subject, however, to the order of the coroner. (S. 48 (8).) 

The coroner, if it be an inquest at which an Iftspector is not present, 
must send to the Inspector of the district notice in writing of any neglect 
or defect in or about a mine of ^ which evidence has been given at the 
inquest as having caused or contributed to the explosion or accident, and 
which appears to the corone^or jury to require a remedy. (S. 48 (6),) 

Empi-oyment of Boys, Girls, and Women. 

14. “ Boy ^ means a raafe under the age of sixteen. 

“ Girl ” means a female under the age of sixteen. 

“Woman” means, a female of the age of sixteen or upward^ 

^(S.7!i)* ’ 

r; 15, Misrepresentation of a|e is an offence. (S. 64.) 
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Restnctwns as to Employment beloiv Ground, , • 

1 6. Girls and Women 'j ^ 

of any age I May not be employed. 

Boys under 12 J ' , ‘ 


Boys over 1 2 


^ Not for' more than fifty-four hours in one 
week. 

Not for more than ten hours in one day. 

Eight hours’ interval between the period of 
employment on Friday and that of 
Saturday to be allowed. 

Tw’elve hours’ interval between each other 
period of employment. 

A week to begin at midnight on Saturday 
and end at midnight 'or. the succeeding 
\ Saturday. (Ss. 4, 5, 6). ^ 


1 7. The period of each employment shall be deemed to begin at the 
time of leaving the surface, and to end at th^ time of returning to the 
surface. (S. 6 (2).) 


18. The immediate employer of every boy, if he is other than the 
owner, agent, or manager of the mine, shall, before he causes the boy to 
be below ground in any mine, report to the manager, or to some person 
appointed by the manager, that he is about to employ the boy in the 
mine. (S. 8 (2).) 


Restrictions as to Employment above Ground. 


19. Girls under 12 
Boys under 12 


I May not be employed. 


Girls under ^3 
^ Boys under 13 


' {a) Not for more than six days in one week. 

(A) Not for more than six hours a day if 
employe& for more than three days 
in a week. 

{c,) Not for more than ten hours a day if 
employe^ for only thr^^e days or less 
. than three days a week. 


Boys of 13 and upwards 'I xt , . u' r , 

Girls of 13 and upwards I fifty-frur hours in oiie 

«* Women J 
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(a.) Not to be employed between 9 p.m; *d4' 

5 A.M. . ' 

Not on Sunday. • 

. Nt)t after 2 p.m. on Saturday. 

(^.) Eight hours’ interval between the period 
of employment on Friday and that of 
* Saturday to be allowed. 

Twelve hours’ interval between each 
other period of employment. 

{c.) A week to begin at midnight on Saturday 
• and to end at midnight on the suc- 
ceeding Saturday. 

(</.) If employed continuously for more than 
^ five hours, an interval of half an hour 
to be allowed for a meal. 

If employed continuously for more than 
eight hours, an interval or interval? 
for meals, amounting to not less than 
an hour and a half, to be allowed. 

{e) Not to be employed in moving railway 
waggons. (Ss. 4, 5, 6.) 

20. In the case of a mine in Ireland, if exempted by order of the 
Secretary of State, the employment of boys, girls, and women after 2 P.M. 
on Saturday is not prohibited. (S. 7, proviso.) 

21. School Fees. — The person who pays the wages of a boy or girl 
must, after a single application in writing by the principal teacher of a 
public elementary school [in Scotland, State-aided school], which is 
attended by any boy or girl, pay regularly every week to such teacher, the 
cost of his or her schooling (not exceeding 2d. a week, or one-twelfth of 
the wages of the boy or girl), and may deduct from the wages of the 
boy or girl any sum so paid. (S. 10.) 

22. Sanitary Regulations. it appears to any local authority by 
the report of their surveyor, that persons of both sexes are employed or 
intended to be employed at one time in any portions of a mine which are 
above ground, the local auth%rity may, if they think fit, by written notice,, 
require the owner of the mine, within the time Ihereirf specified, to con- 
struct a sufficient number of water-closets, earth-closets, or privies ^nd 
ashpits for the separate use of each sex. ( 3 . 74.) 

Wages. 

f 23. Place <?/ /Vy7//^«^.-^Wages are' not to be paid on any premia^., 
yi%ed for the sale ^^iitoxicating liquor, or in any place contiguous to 
premises. *(S. ii (i).) 
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pWent by Weight. 

34. Payment according to Weight.-^^htrt the kmount.of wages paid 
to any of the persons employed in 'a mine depends on- the amoi^nt qf 
mineral gotten by them, those persons shall be paid according to the actual 
weight gotten by them of the mineral contracted to be gotten, and the 
mineral gotten by them shall be truly weighed at a place as near to the 
pit mouth as is reasonably practicable. (S. 12 (i).) 

35. Deductions. owner, agent, or manager may agree with the 
persons employed in the mine that reductions shall be made in respect of 
stones or substances other than the mineral Qpntracted to be gotten, which 
shall be sent out of the mine with the mineral contracted to be gotten, or 
in respect of any tubs, baskets, or hutches being improperly filled, in those 
cases where they are filled by the getter of the mineral, or his drawer, or 
by a person immediately employed by hini. (S. 12 (1).) 

Such deductions may be determined in such speciaV node as may be 
agreed upon between the owner, agent or manager, or some person they 
may appoint on the one hand, and the persons employed in iTi'f mine and 
their check-weigher on the other ; or, in the event of difference, by a third 
person, who is to be mutually agreed upon, or in default of agreement, tc 
be appointed by a chairman of quarter sessions within the jurisdiction ol 
which any shaft of the mine is situate. (S. 12 (i).) 

26. Weighing Machines.--"X\\t weighing apparatus used for determining 
the wages payable according to the weight of the mineral gotten are subjec 
to the Weights and Measures Act, 1878-1889 (41 & 42 Viet. c. 49, anc 
52 & 53 Viet. c. 2 1), and will be examined, once at least in every six months 
by an Inspector of weights and measures, or oftener if he suspects tha 
false weights or machines are being used. (S. 15.) 

Such Inspector is also to inspect all measures and gauges in use at s 
mine, whether used for determining wages or not, but nothing in this {15 
section shall prevent or interfere with the use of the measures or gauge 
ordinarily used at the nune. (S. 15 (3).) 

Such inspector in fulfilling his duties as aforesaid is not to impede 0 
obstruct the ordinary working of the mine. (S. 15 {5).) 

2'],* Check-weigher, his Appointment and Duties. — The persons employe! 
in any mine, who are paid according to the Veight of mineral gotten b; 
them, may station at their own cost a check-weigher at each place appointei 
for the weighing of the mineral or material, and at each place appointe( 
for determining the deductions, in order that he may, on thgir behalf, tab 
a correct account of the weight of mineral or of the amount of deductions. 

Such check-weigher is entitled to have every facility afforded hiip fo 
performing such duties, also for testing the weighing machines and checbiqi 
the tareing of tubs and trams where neceWary. (1 and (2).) 

JThe absence of a check-weigher is not to be any reason for inteituptin] 

' for provisions of Acts of 1894 and 1905 relating to check-weighers, sw pp. 395, §96. 
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or t(!felayihg the weighing or determination oi the deductions and dthi 
processes Connected therewith, unless the check-weigher has had reasoa 
able grounds to think the work in question would not be proceeded with 
(s:r3(3).) ; . ; 

• 28. Information for Workmen.^The check-weigher is authorised onji 

to take* such account or determine such deductions as aforesaid ; but h! 
is at libdtty to give to^ny workmei? an account of the mineral gotten b] 
him, or information with respect to the weighing or weighing machine, thi 
tareing of the tubs or trams, the determination of the deductions, or anj 
matter within the scope of his duties as a check-weigher. (S. 13 (3).) 

29. Non-interference with*Wor%mg,—k check-weigher may not in an] 
way impede or interrupt the working of the mine, or interfere with th< 
weighing, or with any of the workmen, or with the management of th< 
mi|fe. tS. 13 ( 3 )-) • 


,;^o. Excess qf»Duty.—\{ a check-weigher can be proved to have im 
ped^ or interrupted the working of the mine, or interfered with the weighing 
or^ith the w'orkmen, or at the mine, to the detriment of the owner] 
agent, or manager, done anything beyond taking such account, determininj 
such deductions, or giving such information as aforesaid, he is liable tc 
be summoned on the complaint of the owner, agent, or manager before i 
court of summary jurisdiction, and the court may, if it thinks fit, aftei 
hearing the parties, make summary order for his removal. (S. 13 (4).) 

Another check-weigher may be appointed in his stead. (Ss. 13 (5) 
and 61 (2).) , 


31. Remuneration. — Where a check-weigher has been appointed b) 
^the majority, ascertained by ballot, of the persons employed in a mine, 
and paid by weight of mineral gotten by them, and has acted as such, he 
may recover from any person for the time being employed in such mine, 
such proportion of his wages as may be due from such person, notwith- 
standing that any of the persons by whom the check-weigher was appointed 
may have subsequently left, and others have entere(J the mine. 

And the owner or manager where the majority determined by ballot so 
agree, may retain for the check-weigher the agreed contribution from the 
wages of the persons so employedf and account for the same to the check- 
weigher. (S. 14 (i).) 

32. Check-measurer . — At a mine where, by permission of the Secretary 
of State, the persons employed are paid by measure or gauge of the minersi 
gotten by them, a check-measurer may be appointed whose rights and 
duties correspond to those of the check-weigher. (S. 13 (7).) 


Shaft^s. 

• 33, Ihvo to n •-Subject* to special exceptions, every mine 
have two shafts or ^dtlets in communication with every seam at work* ahd 
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caf^ble of affording separAe means of ingress and egress to the persons 
employed in every suclj seam. (S. i6 (i).) t, 

34. Distance Apart, — The shaftsi shall not ah. any pojht be nearer to 

one another than 15 yards, except in the case of a mine* provided before 
the ist January, 1 865 with two shafts less than ‘10 feet apart, and in thjft 
of a mine provided before the ist January 1888 with two shafts more than 
10 feet but less than 15 yards apart. (S. 18 (3).) . ' <= 

35. Communications hehveen Shafts. — Communications between the 
shafts or outlets must be made not less than 4 feet wide and 4 feet high. 

Exceptions. — {a.) In case the communications were made before the 
ist January 1888 of the dimensions of 4 feet wide, and though less than 
4 feet, not less than 3 feet high, they may be continued in use without* 
enlargement. (S. 16(1) {b)i) 

\b.) The communications between shiifts and outlets in any mine or 
class of mines are not required to be of the dimensionsi prescribed in the 
Act if exempted by order of the Secretary of State — *. 

(tf.) In the case of the thinness of the seams : erz • *■ 

(A) Or in the case of other exigencies affecting such mine or class of 
mines. 

Provided in either case that the conditions (if any) annexed to the 
order of exemption are duly observed. (S. 18 (iii.).) 

36. Machinery for Travelling Up andDoivu. — Proper apparatusfor raising 
and lowering persons at each such shaft or outlet shall be kept on the 
works belonging to the mine ; and such apparatus, if not in actual use at 
the shafts or outlets, shall be constantly available for use. (S. 16 (r) {c)) 

See par. 58 (G. R, S.) as to examination of shafts, and pars. 76, 77 
(G. R. 19, 20) as to fencing shafts. 

General Rules. 

37. The following are the General Rules which are to be observed so 
far as is reasonably practicable in every mine. (S. 49)* : — 

[The reports which, under the General Rules, are to be recorded in books are : — 
A’u/a I, Monthly, as to ventilation, excepting at mines not required to have a 
certificated manager. A‘u/e 4. State of mine, daily, and for shifts having an 
interval between ; to be in the handwriting of the person who makes the 
inspection. A///e 5. Machinery, guides, conductors, daily ; shafts, weekly ; 
each to be signed by the person who mal^^s the inspection. AWe 7. With- 
drawal in case of danger. (G. R. 37.)] 

^Rule I. Ventilation. — An adequate amount of ventilation shall be 
constantly produced in every mine to dilute and render harmless noxious 
gases to such an extent that the working places of th^ shafts, levels,- 
Stables, and workings of the mine, and the travelling roads to and from 
those working places shall be in a fit state for working and passing therein, 

!: t a , _ 

* For provisions of the C>)al M ines R^ulation Act, 1896, as to this section, see pp. 392, 394, 
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In the Cf^e of toines required by this Act to* be under the control of \ 
voerfihcate^ manager, th^quantity of air in the respective splits or currenh 
shall, ^t least once in eva-y month, bef measured and entered in a book tfl 
be kept for the purpose at the mine. • 

Rule 2. Where a fire is used for ventilation in any mine newly opened 
.after the^Dassing of this Act, the retujn air, unless it be so diluted as not 
to bfe inflammable, shall be carried off clear of the fire by means of a 
dumb drift or airway. 

, , Rule 3. Where a mechanical contrivance for ventilation is introduced 
into any mine after the commencement of this Act, it shall be in such 
position, and placed under such conditions,* as will tend to ensure ks 
hteing uninjured b^ an explosion. 

Rule 4. Examination of Mine, ^Before each Shift commences Work, 

A s'tatidn or stations shall be aij^)ointed at the entrance to the mine, or 
to different parts of^the mine, as the case may require ; and the following 
provisions sl]^11 have effect ; — 

• (i.)fc*'’5:.^,5^to inspection before commencing work : — 

A comp(?tent person or competent persons appointed by the owner, 
agent, or manager for the., purpose, not being contractors for getting 
minerals in the mine, shall, within such time immediately before the 
commencement of each shift as shall be fixed by special rules made under 
this Act, inspect every part of the mine situate beyond the station or each 
of the stations, and in which workmen are to work or pass during that 
shift, and shall ascertain the condition thereof so far as the presence of 
gas, ventilation, roof and sides, and general safety are concerned. 

No workman shall pass beyond any such station until the part of the 
mine beyond that station has been so examined and stated by such com- 
petent person to be safe. 

The inspection shall be made with a locked safety-lamp, except in the 
case of any mine in which inflammable gas has not been found within the 
preceding twelve months. 

A report specifying where noxious or inflammable gas, if any, was 
found present, and what defects (if any) in roofs or sides, and what (if any) 
other source of danger were or wag observed, shall be recorded without 
delay in a book to be kept at the mine for the purpose, and accessible to 
th#workmen, and such report^hall be signed by, and so far as the same 
does not consist of printed matter, shall be in the hifhdwriting of the 
person who made the inspection. , 

For the purpose of the foregoing provisions of this rule, two or more 
shifts succeeding*one another without any interval are to be deemed to be 
pne-^iSiift* [See also “Shot-firing,” par. 67.] 

(A) During Working Shift. — (ii.) As<o inspection during shifts;— 

• • • • 


* S*ee 


rii- 

section 5 of Coal Mines Regulation Act, 1896, at page 394 * 
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A similar inspection sRall be made in the course of each ’^bifi ^ ot all 
parts of the mine in vrhich workmen are to work or pass durmg that shi^ 
but it shall not be necessary to record a report of the .same m a book; 
Provided that in the case of a mime worked continuously through'out the 
twenty-four hqurs by a succession of shifts, fhe report of one of such 
inspections shall be recorded in manner above required. • 

Rule 5. Machinery , — A competent person or competent persons ap- 
pointed by the owner, agent, or manager for the purpose, shall, once at 
least in every twenty-four hours, examine the state of the external parts of 
the machinery, the state of the guides and conductors in the shafts, and 
the state of the head gear, « ropes, chkins, and other similar appliances oi 
the mine which are in actual use both above ground and below ground, 
and shall once at least in every week examine the state of the shafts by 
which persons ascend or descend ; and shall make a true report of •the 
result of such examination, and every such report shall be recorded without 
delay in a book to be kept at the mine for the purpose, and shall be signed 
by the person who made the inspection. 

Rule 6. Fencing . — Every entrance to any place which is Qot in actual 
use or course of working and extension shall be properly fenced across the 
whole width of the entrance, so as to prevent persons inadvertently entering 
the same. 

Rule 7. Dangerous Places . — If at any time it is found by the person 
for the time being in charge of the mine, or any part thereof, that by 
reason of inflammable gases prevailing in the mine, or that part thereof, 
or of any cause whatever, the mine or that part is dangerous, every work- 
man shall be withdrawn from the mine or part so found dangerous, and a 
competent person appointed for the purpose shall inspect the mine or part 
so found dangerous, and if the danger arises from inflammable gas, shall 
inspect the mine or part with a locked safety-lamp; and in every case 
shall make a true report of the condition of the mine or part; and a 
workman shall not, except in so far as is necessary for inquiring into the 
cause of danger or*' for the removal thereof, or for exploration, be re- 
admitted into the mine, or part so found dangerous, until the same is 
stated by the person appointed as aforesaid not to be dangerous. Every 
such report shall be recorded in a book which shall be kept at the mine 
fer the purpose, and shall be signed ^y the person who made the 
inspection. ^ 

, Rule 8. Naked Lights . — No lamp or light other than a locked safety^ 
lamp shall be allowed or used — 

{a.) In any place in a mine in which there is likely to be any such 
quantity of inflammable gas as ‘to render the use of naked lights 
dangerous; or ' ^ 0 

(b.) In any working approaching near a place in^wh^ch there is likefy to 
• be an accumulation of inflammable gas. 
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yi when it is necessary to work the coq^ ifl any part of a venti^tii^ 
i^Ktrict with lafety-lamps| it shall not be allowable to work the coal with 
naked lights in another .part of the. same ventilating district situated 
between* the place where such lamp% are being used and the return 
airway. • 

Rule 9. * Safety -lamps. — Wherever safety-lamps arc used, they shall 
be So constructed that tjey may be safely carried against the air-current 
ordinarily prevailing in that part of the mine in wliich the lamps are for 
the time being in use, even though such current should be inflammable. 

Rule 10. Locking Lamps. — In any mine or part of a mine in which 
safety-lamps are required by tins AA, or by the Special Rules made in 
pursuance of this Act, to be used — 

(i.) A competent person appointed by the owner, agent, or manager for 
• the fwirpose, shall, either at J:he surface or at the appointed lamp 
station, examine every safety lamp immediately before it is taken into 
the workings use, and ascertain it to be in safe working order and 
^ecur4!v*locked ; and such lamps shall not be used until they have 
been sc^ examined and found in safe working order, and securely 
locked : 

(ii.) A safety-lamp shall not be unlocked except either at the appointed 
lamp station, or for the purpose of firing a shot, in conformity with 
the provisions hereinafter contained : 

(iii.) A person, unless he has been appointed cither for the purpose of 
examining safety-lamps, or for the purpose of firing shots, shall not 
have in his possession^ any contrivance for opening the lock of any 
safety-lamp : 

(iv.) Lucifers. — A person shall not have in his possession any lucifer 
match or apparatus of any kind for striking a light, except within a 
completely closed chamber attached to the fuse of the shot. 

Rule II. iMinp Station. — Where safety-lamps are required to be used, 
the position of the lamp stations for lighting or relighting the lamps shall 
not be in the return air. • 

Rule 12. * Shot-firing. — Any explosive substance shall only bemused in 
the mine below ground as follows : — ^ 

{a.) It shall not be stored in the mine : 

(A) It shall not be taken into the mine, except in cartridges in a secure 
case or canister, containing not more than 5 lbs. : • 

Piovided that on the application of the owner, agent, or manager 
of any mine, the Secretary of State may by order exempt sucli 
mine from so much bf this rule as forbids taking an explosive 
, substance into the mine exCept in cartridges : 

ip.) A*workman shall not have in use at.one time in any one place, morb 
•than one of suoh cases*or canisters : 


See section 5 of Coal Mines Regulation Act, 1896, at page 394 
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{d.) In the process of chai^ging or stemming for blasting, a persfevsh# 
not uSte or have in his possession any iron for steel pricker, scraper, 
charger, tamping rod or stemmer, nor shalUcoal or. coal dust be used 
for tamping : 

{e.) No explosive shall be forcibly pressed* into a hole of insufificiint 
size, and, when a hole has betyi charged, the explosive shall not be 
iinrammed, and no hole shall be bored foi\ a charge at *a distance 
of less than 6 inches from any hole where the charge has missed 
fire : 

(/) In any place in which the us^e of a locked safety-lamp is for the 
time being required by or in pursuance of this Act, or which is dry 
and dusty, no shot shall be fired except by or under the direction of 
a competent person appointed by the owner, agent, or manager of 
the mine, and such person shall rfot fire the shot or allo?(r it to* be 
fired until he has examined both the i)lace itself jvhere the shot is to 
be fired, and all contiguous accessible places of the samQ seam within 
a radius of 20 yards, and has found such place safe fop ♦ 

(?■.) If in any mine, at either of the four inspections, under Rule 4 
recorded last, before a shot is to be fired, inflammable gas has been 
reported to be present in the ventilating district in which the shot is 
to be fired, the shot shall not be fired— 

(i.) Unless a competent person, appointed as aforesaid, has ex- 
amined the place where gas has been so reported to be present, 
and has found that such gas has been cleared away, and that 
there is not at or near such place sufficient gas issuing or 
accumulated to render it unsafe to fire the shot ; or 
(2.) Unless the explosive employed in firing the shot is so used 
with water or other contrivance as to prevent it from inflaming 
gas, or is of such a nature that it cannot inflame gas : 

{h.) If the place where a shot is to be fired is dry and dusty, then the 
shot shall not, be fired unless one of the following conditions is 
observed, that is to say, — 

(i.) Unless the place of firing, and all contiguous accessible places 
within a radius of 20 yards therefrom, are at the time of 
firing in a wet state from thorough watering or other treatment 
equivalent to watering, in all parts where dust is lodged, whether 
roof, floor, or sides ; or 

* (2.) In the case of places in which watering would injure the roof 

or floor, unless the explosive is so^used with winter or other con- 
trivance as to preverit it fron\ inflaming gas or dust, or is of such 
a nature that it cannot inflame gas or dust : , ' • . 

(z.) If such dry and dusty place is jjart of «a,main haulage road, or^s a 
place contiguous thereto, and showing dust adhormg to the roof zmd ; 
sides, no shot shall be fired there unless — 
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^i.) Both the conditions mentioned jn •sdb-head {//) have ,be& 
observed; or 

(2.) Unless such one of the conditions mentioned in sub-head {M 
as may be applicable to the particular place has been observed 
and moreover all workmen have been removed from the scan 
In which the shot is to be jred, and from all seams communi 
eating with tho/shaft on the same level, except the men engagec 
in firing the shot, and such other persons, not exceeding ten, ai 
are necessarily employed in attending to the ventilating furnaces, 
steam boilers, engines, machiner)', winding apparatus, signals, 01 
horses, or in inspecting the%ine : • 

(k ) In this Act ventilating district” means such part of a seam as has 

^an independent intake commencing from a main intake air-course, 
and an independent return afrway terminating at a main return air 
course ; and ^nain haulage road ” means a road which has been, 01 
for the lime being is, in use for moving trams by steam or othei 
inech!tiiicr^power : 

(/.) Where a seam of a mine is not divided into separate ventilating 
districts, the provisions* in this Act relating to ventilating districts 
shall be read as though the word “ seam ” were substituted for the 
words “ ventilating district ” ; 

C/ay and Ironstone Mines. — {ni.) So much of this rule as requires the 
explosive substance taken into the mine to be in cartridges, and so much 
of the provisions of sub-head (/) as relates to a dry and dusty place, and 
the provisions (//), (/), l/i), and (/) shall not apply to seams of clay 01 
stratified ironstone which are not worked in connection with any coal 
seam, and which contain no coal in the working. 

Rule 13. IVater. — Where a place is likely to contain a dangerous 
accumulation of water, the working approaching that place shall not at 
any point within 40 yards of that place exceed 8 feet in width, and there 
shall be constantly kept at a sufficient distance, not b?ing less than 5 yards 
in advance, at least one bore-hole near the centre of the working, and 

sufficient flank bore-holes on each side. 

• 

Rule 14. Refuges on Underground Planes ivor/icd by MacJiinery. — Every 
underground plane on which pSfsons travel, which is self-acting or worked 
by an engine, windlass, or gin, shall be provided (if exceeding 30 yards 
in length) with some projier means of communicating distinct and definite 
signals between the stopping p]aces and the ends of the plane, and shall 
be ^provided in' every case with sufficient .manholes for places of refuge, 
at interpls of not more than 20 yards, or if there is not room for a person 
to SJand between the side of *a tub and thb side of the plane, then (unless 
the tubs are nnoved*b>ban endless chain or rope) at intervals of not more 
|o yard's. 
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Rule 15, Refuges on * Horse Roads. — Every road on which Arsons 
travel underground, where the load is drawn by horse or other animat, 
shall be provided, at intervals of not more than 50 yards, with sufficient 
manholes, or with places of refuge, and every such place of refuge shall 
be of sufficient length, and at least 3 feet in >(idth, between the waggiSns 
running on the road and the side of such road. There shall be at least 
two proper travelling ways into every steam -^jngine room ‘and boiler 
gallery. 

Rule 16. Refuge to he hept clear. — Every manhole and every place of 
refuge shall be constantly kept clear, ^ and no person shall place anything 
in any such manhole or plabe of refuge. 

Rule 17. Horse Roads : Height to clear Horse. — Eyery travelling road 
on which a horse or other draught animal is used underground shaH bp of 
sufficient dimensions to allow the hors^ or other animal to pass without 
rubbing against the roof or timbering. 

Rule 18. Fencing: Shafts not in The top of ever^ shaft which 
for the time being is out of use, or used only as an air shrift/ shall be and 
shall be kei)t securely fenced. 

Rule 19. Shafts in use. — The top and alt entrances between the top 
and bottom, including the sump, if any, of every working, ventilating, or 
pumping shaft shall be properly fenced, but this shall not be takeiy 0 
forbid the temporary removal of the fence for the purpose of repaii^r 
other operations, if proper precautions are used. 

Rule 20. Shaft to be Cased. — Where the natural strata are not safe, 
every working or pumping shaft shall be securely cased, lined, or otherwise 
made secure. 

Rule 21. Security of Roofs and Sides.— roof and sides of every 
travelling road and working place shall be made secure, and a person shall 
not, unless appointed for the purpose of exploring or repairing, travel or 
work in any such travelling road or working place which is not so made 
secure. 

Rule 22. Propping Timber. — Where .the timbering of the working 
places is done by the workmen employed therein, suitable timber shall 
be provided at the working place, gate end, pass bye, siding or other 
similar place in^the mine, convenient to Ihe workmen, and the distance 
between the sprags or holing projiS where they are required shall not 
exceed 6 feet, or such less distance as may be ordered by the owner, agent, 
or manager. 

Rule 23. Use of Downcast Shafts — Where there is a downcast and 
furnace shaft to the same seam, and both such shafts are provided with 
apparatus in use for raising andTowqring peaspns, every person emplpyed' 
in the mine shaji, on giving reasonable notice, h^^^/e'the option of using; 
the downcast shift. 
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44 ; ConipeUn^ of Rn^neers.-Axi afty min6 whicti ii moiQ 
'«nttared by ineans of n\^chinery, a competent mal^ person not less % 
twenty*two years of age ^hall be appointed for the purpose of working ti 
machinery which Js employed in lowering and raising persons therein, at 
shall attend for that purpose during the whole time that any person 
below ground in the mine. 

iVherc any shaft, pUyie, or level iS used for the purpose of communk 
tion from one part to another part of a mine, and persons are taken up 
down or along such shaft, plane, or level by means of any engine, windlas 
or gin, driven or worked by steam or any mechanical power, or by l 
animal, or by manual labour, the person in charge of such engine, windla* 
or gin, or of any [jart of the machinery, ropes, chains, or tackle connect 
therewith, must l»e a competent male person not less than eighteen yea 
of.age. . ^ * 

Where the machinery is worked by an animal, the person under who 
direction the driv* of the animal acts, shall for the purposes of this ru 

be deemed ^0 be the person in charge of the machinery. 

• • 

Rule 2^, Signalling. — Every working shaft used for the purpose 
drawing minerals, or for th^ lowering or raising of persons, shall, if excee 
,ing,^0' yards in depth, and not exempted in writing by the Inspector 
||;i{)t|iii'!l^trict, be provided with guides and some proper means of coi 
municating distinct and definite signals from the bottom of the shaft ai 
from every entrance for the time being in use between the surface and tl 
bottom of the shaft to the surface, and from the surface to the bottom 
the shaft, and to every entrance for the time being in use between tl 
surface and the bottom of the shaft. 

Rule 26. Ovenvinding . — If in any mine the winding apparatus is n 
provided with some automatic contrivance to prevent overwinding, th< 
the cage, when men are being raised, shall not be wound up at a spa 
exceeding 3 miles an hour, after the cage has reached a point in tl 
shaft to be fixed by the Specian^Rules. 

Rule 27. Cover for Cage . — A sufficient cover overhead shall be ua 
for every cage or tub employed in lowering or raising persons in ai 
working shaft, except where the cage or tub is worked by a windlass* 
where persons are employe^ at work in the shaft, or where a writti 
exemption is given by the Inspector of the district. , 

Rule 28. Chain . — A single linked chain shall not be used for lowerii 
or raising persons in any working shaft or plane, except for the sfi< 
, coupling chain attached to tlie cage or tub. 

Rule 29. Winding Drum. — I'here shall be on the drum of evfi 
machfne used for lowering^ or raising persons, such flanges or horns, 

' afio if the drum is conic&l, such dther* appliances as may be sufficient 
i ^ prevent the rope from slipping. 
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• Rule 30. Winding Brakes: Position of Gl^<?.-^There shall be a|&cW 
to every machine worked by steam, water, or mechanical powder, and used 
for lowering or raising persons, an adequate brake or brakes, and a proper 
indicator (in addition to any mark on the rope) showing to the ‘person 
who works the machine the position of the cage,or tub in the shaft. * 

If the druih is not on the crank shaft, there shall be an adequate 
brake on the drum shaft. f 

Rule 31. Fencing Machinery.— fly-whc 4 and all exposed and 
dangerous parts of the machinery used in or about the mine shall be and 
shall be kept securely fenced. 

Rule 32. Steam B oiler. ste'am boiler, whether separate or one 
of a range, shall have attached to it a proper safety-valve, and • also a 
proper steam gauge and water gauge, to show respectively the pressure of 
steam and the height of water in ea’ch bojier. , * f 

Rule 33. Atmospheric Pressure and Temperature. — A barometer and 
thermometer shall be placed above ground in a conspicuous position near 
the entrance to the mine. * 

Rule 34. Ambulances. — Where persons are employed underground, 
ambulances or stretchers, with splints and bandages, shall be kept at the 
mine ready for immediate use in case of accident. 

Rule 35. Safety Contrivances.— person shall wilfully damage, or 
without proper authority remove or render useless, any fence, fencing, 
manhole, place of refuge, casing, lining, guide, means of signalling, signal,’ 
cover, chain, flange, horn, break, indicator, steam gauge, water gauge, 
safety valve, or other appliance or thing provided in any mine in com- 
pliance with this Act. 

Rule 36. Obedience to Orders.— Ysaxy person shall observe such direc- 
tions with respect to working as may be given to him with a view to 
comply with this Act or the Special Rules in force in the mine. 

Rule 37. Books. — The books mentioned in these Rules shall be 
provided by the owner, agent, or manager, and the books, or a correct 
copy thereof, shall be kept at the office at the mine, and any Inspector 
under this Act, and any person employed in the mine, or any one having 
the written authority of any Inspector or person so employed, may at all 
reasonable times inspect and take copies of and extracts from any such 
books; but nothing in these Rules shall be construed to impose the 
obligation of keeping any such book or a copy thereof for more than 
twelve months after the book has ceased to be used for entries therein 
under this Act. (See par. 52.) 

Any report by this Act required to* be 'recorded in k book may be 
partly in print (including lithograph) and partly in writing. 

Rule 38. Inspection on behalf of Workmen, — The persons employed in 
a mine may from time to time appoint two of^ flieir number or any t^o; 
pmons, not being mining engineers, who are practic^lworking' miners, to! 
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the mine at their cost, and the persons so appointed Shalt |^; 
allowed onree at least jn every month, accompanied, if the owner, aget^- 
Of manager of 'the mine thinks fit, by himself or one or more officers 
the mine, to go to every part of the mine, and to inspect the shafts, level% 
|$£anes, working places, r^urn airways, ventilating apparatus, old working 
and ma^:hinery. Every facility shall be afforded by the owner, agent, and 
m^agerj and all i)erso|^s in the min% for the purpose of the inspection, and 
the persons appointed* shall forthwith make a true report of the result of 
the inspection, and that report shall be recorded in a book to be kept at 
the mine for the purpose, and shall be signed by the persons who made 
the inspection; and if the. repost state tl^e existence or apprehended 
existence of any danger, the owner, agent, or manager shall forthwith cause 
a true copy of the report to be sent to the Inspector of the district. 

* Jlul^ 39. Coal'getter working alom. — No person not now employed as 
a coal or ironstone getter shail be allowed to work alone as a coal or 
ironstone getter* 1 the face of the workings until he has had two years’ 
experience of such work under the supervision of skilled workmen, or 
unless he ^hatt have been previously employed for two years in or about, 
t^e face of the workings of a mine. (S. 49.) 

38. False Statement of* Qualification under General Rule 39. — The em* 
ployment of a person at a mine in working alone as a coal or ironstone 
getter, not being (jualified for such work pursuant to General Rule 39, if 
taking place on his repre.sentation that he was so qualified, and on the 
acceptance in good faith of such representation, shall not involve the owner, 
agent, or manager of the mine in the responsibility for such a contra- 
vention of the Act, but the person making the misrepresentation shall 
be held guilty of an offence against the Act. (S. 64.) 

39. Responsibility for Offences against the General Rules. — Every person 
w’ho contravenes or does not comply with any of the General Rules in this 
Act shall be guilty of an offence against this Act. 

.Spfxiai. Rules.* 

40. Purpose of Special Rules. — Special Rules must be established in 
every mine aiipropriate to the particular state and circumstances of each 
mine, to serve for the conduct and guidance of the persons acting in the 
management of the mine, i^d of those employed in or about the mirt6, 
witli a view to prevent dangerous accidents, and to pg^vide for the safety, 
convenience, and discipline of thdse employed in or about the mine. 

Any person offending against the Special Rules commits an offence 
against the A^. (S. 51.) • ^ 

41. Making of Special i?///i?j.V^Special Rules are proposed by the owner, 
agent, or manager, and transmitted to the Inspector of the district 

* For provisiolfc^ the* Coal Mines Regulation Act, 1896, as to Special 
; seepage 3^2. 
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approval by the Secretaiy of State. A copy of tfie proposed Special ^l^es, 
together with a printed r.otice specifying that any objection to tlft Rules on 
the ground of anything contained thprein or omi/ted therefrom may he 
sent by any of the persons employed ^n the mine to the inspector of the 
district at his address stated in the notice, shall, during not less than two* 
weeks before the rules are transmitted to the Inspector, be posted up in 
some conspicuous place at or near the mine, where they may *be con- 
veniently read by the persons employed, and so often as the same become 
defaced, obliterated, or destroyed, shall be renewed with all reasonable 
despatch. 

The copy of Special Rules,shall be kept distinct from any Rules which 
depend only on the contract between the employer and employed. 
(S.S7(3).) . ' 

The Act contains provisions for flie anjendment of and addition to*tht 
Special Rules. 

42. Special Any matter, thing, or practice Hn or connected 

with any mine or any part thereof, or with the control, mana^en;ent, or 
direction thereof by the manager, which is found by an InSpeetor to l)e 
dangerous or defective so as, in his opinion, to threaten or tend to the 
bodily injury of any person, and which is not* provided against by any 
express i)rovision of the Act or by any Special Rule, may by him be notified 
in writing to the owner, agent, or manager of the mine, and the same be 
required to be remedied. 

Prosecutions. 

43. Summary proceedings for offences, not declared to 
be misdemeanours, may be prosecuted and money recovered under the 
Summary Jurisdiction Acts (England, s. 61 ; Scotland, ss. 67, 76 ; Ireland, 
s. 77), to be commenced within three months of the time when the matter 
of complaint or information arose (s. 62 (i)) ; except in case of neglect to 
send plans or returns of abandoned mine, when time extends to six months 
after abandonment, or after service of notice with respect thereto. (S. 38.) 

Persons charged, who think fit, may be sworn and examined as 
witnesses. (S. 62 (2).) 

Minutes of evidence to be taken, if required by either party. (S. 62 (3).) 

Parent or guardian for misstatement of age of boy or girl, and person 
working alone for misstatement of time of e4>erience as a workman, are 
respectively liable for such offences, and not the authorities of the mine 
whete the employment takes place. (S. 64.) 

Prosecutions against an owner, agent, manager, or under-manager for ' 
m offence not committed personally, are hot to be instituted except by an 
Inspector, or with the written consent of a Secretary of State. 

> Any person doing an act which in the ca^ of an owner, ageiit, or 
nahager would be an offence against this Act, shaft be euWty of an offence 
igainsUihe Act. (S. 59 (i).) 
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vf' * Disqualification of Justius inUmted Hi Justice .ipiSl 

; th6 court of summarl jurisdiction to hear cases ^nder the Act 
except with the consent of both parties, be an owner, agent, manager^ 
miner’s agent,, or the father, son, or^brother, or father-in-law, son-in-kw, d 
*• brother-in-law of the foregoing, nor director of a company owning a ufthsi 
(S. 69?) 

• 45. * Application of Fines. — Fines, on recovery, for neglecting to 8^ 
notice of any explosion or accident, or for any offence against the AC 
which has occasioned loss of life or personal injury, may be given by tb 
Secretary of State among tlie persons injured and the relatives of an; 
persons whose death may h^e bdbn occasioned by the explosion, accident 
or offence, or among some of them. 

Provided t?iat (a) such persons did not in his opinion occasion C 
•cdhtribute to occasion the cxpV)sion or accident, and did not commit am 
were not parties to committing the offence ; and (/>) the fact of the paymeil 
or distribjition^hall not in any way affect or be receivable as evidence ii 
aj^y legal proceeding relative to or consequential on the explosion, accideni 
or offen(!b. {S. 70.) 

Pos'i'iNG Ai{»tract of Act and Spi;ciai- Rules. 

46. A copy of the Special Rules established at a mine, together with 
copy of the Abstract of the Act, with the name of the mine, the name am 
address of the Inspector of the district, and the names of the owner c 
agent and manager appended thereto, shall be posted up in legible chai 
acters in some conspicuous place at or near the mine, where they may fa 
conveniently read by the persons employed ; and so often as the sam 
become defaced, obliterated, or destroyed, they shall be renewed with a 
reasonable despatch. (.S. 57(1).) 

Printed copies of the Abstract and Special Rules shall be issued grati 
to persons employed about the mine upon application at the office whei 
such persons are paid. (S. 57 (2).) 

To pull down, injure, or deface any notice or document required fc 
this Act to be posted up is an offence against the Act. (S. 58.) 

Name of the Mine — 

Where situated — 

Name of the Owner — 

Name of the Agent — 

Name qf the Managej— 

Name of the Under-Manager — 

t 

Name and Address of the j 
Inspectf>x ^f iSines of | 
the District ) 



III. (a).— FORM OF SPECIAL RULES* 


T-stablished under Tii|j: CoaLvMin.es Regulation Act, 
1887, FOR THE Conduct and Guidance of the Persons 
acting in the Management of or’ Employed in or 
about CoLLiEin, IN jiie County of Durham,' 


The Special Rules herein set forth shall, so far as is reasonably^ p)Tc)icahl^, 
be observed by the sei^eral officials under whose names or descriptions the 
same are respectively set, and by ail workmet: and others to whom the 
same respectively apply, and any person who acts in contravention of, or 
fails to comply with any of them, shall be guilty of an offence against the 
Act ; and the officials shall, to the best of their ability, enforce the observ- 
ance of the Act and Special Rules, and shall have power to suspend any 
one infringing, or attempting to infringe the same, and to order him out 
of or from the mine. 

Ac.ent. 

1. The owner or agent of the mine shall nominate himself or some 
ather person to be the manager of the mine, and shall, when required, 
tiominate the under-manager. 

CliRTlFICATEO MANAGER 
{Hereinafter called ** JlfatiageR’). 

2, He shall be responsible for the control, management, and direction 
of the mine, and shall himself, or by an under-manager where appointed, 
exercise daily personal supervision of the mine ; and shall comply with the 
requirements, and to the best of his power, enforce the observance* of the 


* Special Rules vary in different mining (lislricls, and sometimes at individual 
collierievS in the same district, it being required Ijy the Coal Mines Regulation Act, 1S87, 
that Special Rules be established, “appropriitc to the particular state and circumstances 

eadt mine,” in addition to the General Rules*given in\he Act. Jpor the course of*' 
tmtking Special Rviles, see sections 40 and 41 of the Act (Abstract oi-Aict, ante, page J29I, 
See provisions of the Coal Mines Regulation Act, 1S96, page 392. 
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of the Special Rules, and shall appolht such competent 
may be necessary for tarrying out the provisions the Act. 

3. He shall give attention to any complaint, and inspect, or cause 
inspected, such parts of the mine a»may be reported to him unsafe and ,to{ 
ne^ attention, and shafl receive and examine the official* reports (or copiet 
thereoQ required by the Act and fecial Rules. 

4. He shall see that printed notices are hung up in proper places, and 
renewed when obliterated, relating to the codes of signals to be used in 
shafts and on incline and engine planes, and the number of persons to 
descend and ascend in a ca^e at yne time ; he shall appoint the station at 
stations required by General Rule 4 and by the Special Rules, and indicate 
their positions jn the mine by printed or painted notices in large type; and 

shall keep, or cause to be kept, aUthe office at the mine, the registers of 
boys, girls, and women as reqiflred by the Act. 

Certificated Under - Manager 
{Hereinafter called “ Under- Manager ”). 

5. ^Vhen an under-manager is appointed, he shall assist the manager in 
the discharge of all duties connected with the management of the mine^ 
and, so far as not otherwise provided by the Act, he shall, in the absence 
of the manager, perform the same duties, have the same responsibilities^ 
and be subject to the same liabilities as the manager. 

Overman. 

6. He shall, under the direction of the manager or under-manager, have 
the daily supervision and responsible charge underground of the mine or 
portion of the mine, and when by nomination and apiiointment acting as 
under-manager he shall perform, in addition, the duties of under-manager, 

7. He shall examine the barometer and thermometer at bank before 
going down the pit, and register their indications ; and use extra cautioft 
when any sudden or unusual change has taken place. 

8. He shall inspect such parts of the mine as may be reporteii to him 

unsafe, and in any way needing his attention, and so far as practicable 
remedy^ any defect. • , ' 

9. He shall once every day visit as many of the working places in tie- 

mine as (having regard to his other duties) it may be reasonably practicjtble' 
for him to virtt ; and shall .Instruct the back overman or other authorUts 3 ;i 
official each working day to viSit those working places where he has 
been, so that every working place may be visited every working day. ; ’V;| 
* 10. He shall that a sufficient quantity of suitable timber and otb^; 

material ’is sent into the mine and into the districts of the mine 
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ueedeii ; and report any deficient supply of timber or other material 
manager or under-manag^. '* 

11. He shall observe daily the main air-currents at the shaft, and also 
the air-currents in the districts he visits, and if there be any deficiency! 
ascertain the caus^ and take the proper steps for having it remedied; he 
shall travel, from time to time, the air courses, in order to make himself 
thoroughly acquainted with the same, and at all times- use the greatest care 
in examining the workings and edges of goavcs. 

12. He shall examine all doors, stoppings, and air-crossings in the 
workings, and see that they are kept in repair, and that all frame doors are 
so hung as to fall to and close of themselt)'es. * 

13. If any part of the mine be foul he shall take steps for having 

it remedied; and report to the manager or under-manager and master 
wasteman. . ' 

14. He shall see that sufficient manholes or places^ of refuge are 
provided as required by the Act, and kept constantly clear ; and that suffi- 
cient travelling way is maintained for horses and ponies whertsmst^d'm his 
department. 

15. Before holing into any place not in working he shall use additional 
caution, and carry out General Rules 8 and 13, and in approaching any 
abandoned and inaccessible workings where an accumulation of gas may 
be expected, he shall cause a bore-hole to be kept in advance. 

16. He shall not leave the mine without communicating with the back 
overman ; and he shall daily consult with and advise the deputies, back 
overmen, master wasteman, master shifter, and other heads of departments 
on all matters connected with the state of the mine. 

17. He shall examine daily the back overman’s and deputies’ official 
reports, and see that they are properly recorded ; and shall enter the results 
of his observations each day into his report book, and sign the same and 
forward a copy to the manager or under-manager. 

18. He shall not employ any boy under the age of twelve years; he 
shall see that the lime and hours of working, as specified in the Act for 
boys between the ages of twelve and sixteen, are properly carried into effect ; 
and shall keep a register in which he shall ‘enter the name, age, residence, 
and date of first employment of every boy undefrhis charge. 

Overman. 

{In the Day, Middle, or Night Shift.) 

19. He shall have responsible charge ' underground of 'the mine or 

|K>rtion of the mine in the absence of the overman. ^ ■ 

' / ® Ho shall examine the barometer^ and tt.eraometer at bank on ^ 
, iea^l pit, and register their indications ; and use caution when, 
unusual change has taken place. 
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; H€ jihall visit everyVorlcing day, so far*as' practicable, those 

'p^ in tt/e mine whijh the overman or other au^orised oflScial has 
visited. . * V ; 

ai. 'He shall see that a sufiPcient quantity of suitaljle timber and o&er 
material is sent into the districts of the mine where needed^ and report ^y 
deficient supply of timber or other material to the overman. 

• 23. He shall see tlj(ht all manholes or places of refuge arc kept con* 
stantly clear, and that sufficient travelling way is maintained for horses and 
ponies where used in his department. 

24. He shall ascertain that all the workmen and boys under his charge 
are safely out of the mine, bifi should it be rltcessary for any to remain, he 
shall ascertain that they are left in charge of a responsible person. 

^ 25. He shalf confer daily with the pverman, master shifter, and deputies 
on the ^ate of the mine. • 

26. He shal^carry out in his shift Rules 8, ii, 12, 13, 15, and 17 under 
tlie head of overman. 

I 

Master Wasteman. 

27. He shall, under rtie direction of the manager or under-manager, 
have charge of the ventilation of the mine on the outbye side of the 
working headways, including both intake and return air-courses ; and shall 
see that the air-courses are maintained of adequate size for the quantity of 
air necessary to keep the working places of the shafts, levels, stables, and 
workings of the mine, and the travelling roads to and from such working 
places, free from noxious gases. 

28. He shall advise daily with the overmen, and confer daily with the 
manager or under-manager as to the condition of his department ; and not 
make any change in the mode of ventilation without first obtaining the 
sanction of the manager or under-manager. 

29. Where safety-lamps are required to be used, he or some authorised 
person shall carefully examine the safety-lamp of every workman under his 
charge, to see that it is in safe working order and securely locked before 
permitting him to go beyond the caution board. 

30. He shall have control of the regulators, and prevent, as far as' 

possible, any improper intetfcrence with them, and in all cases see that 
they are^ept securely fastened. He shall examine an(>keep in repair 
stoppings, air-crossings, regulators, and doors belonging to his department,, 
and shall see that no door is propped or fastened back on its hinges, that 
all frame doorf are so hungks to»fall to and close of themselves, that .,^ 
doors into the waste are securely listened, and that all doors between rasm, 
intakes and returns are double. • , ' 

* 31. He shall frequenfly examine the main intake and return air-curren%; 
and goaf edges ; ana if any part of the mine in his department be 
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shall take steps for having it remedied, and report to the manager br |4der- 
manager. r ^ 

32. He, or some person or persons appointed by the manager, shall 

travel the main returns at least once a month, and shall see^that the furnace 
and boiler drifts are cleaned when necessary, and fhat the furnaces are ready 
for being lighted when not in use, and shall frequently travel the aifWays at 
the sides of the said drifts. ^ 

33. He shall see that sufficient travelling way is maintained for horses 
and ponies where used in his department. 

34* He shall see that the quantities of air in the respective splits or 
currents are measured at least'once in every month, and the results entered 
in a book kei)t at the mine for the ptirpose. 

35. He shall report the results rof his observations each day to ,thp 
manager or under-manager. ' 


Master Shifter. 

36. He shall have responsible charge underground of' the mine 'dr 
portion of the mine in his shift during the absence of the overman and 
back overman. 

37. Where safety-lamps are required to be used, he or some authorised 
person shall carefully examine the safety-lamp of every workman under his 
charge, to see that it is in safe working order and securely locked before 
permitting him to go beyond the caution board. 

38. He shall keep secure all waggon ways and travelling ways, and 
make frequent examinations above loftings and under scaffolds. 

39. He shall provide sufficient manholes or places of refuge in all places 
required by the Act up to the inbye end of the flat, and -keep the same 
constantly clear; and see that sufficient travelling way is maintained for 
horses and ponies where used. 

40. He shall observe daily the main air-currents at the shaft, and also 
the air-currents in the •'districts he visits, and if there be any defect, take 
steps for having it remedied, and report the same to the overman and 
manager or under-manager. 

41. He shall not leave the mine without communicating with the official 
or officials who then take charge of the mirfe ; he shall confer with the 
overmen and back bvermen daily on the state of the mine, and sh?ll report 
the results of his observations each day to the manager or under-manager. 

Deputy.* 

42. Each deputy shall have the responsible charge of the portjpn of 

the mine assigned to him, under the direction ^of the overman or back 
overman. * c 0 

43’ fore-shift deputies shall descend before the hewers, and each 
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iile|mt|rshall, within two hofers before the hewers under his charge 
menc^ork* carefully eatamine in accordance with General Rule 4 all thi' 
working plac^j and all places situate beyond the meeting station or flat ‘ in 
which workmen ^re to work or pass during that shift, using a locked safety- 
l^p where required by su^h Rule ; arfd he shall properly fence, across the 
whole wi^th, all entrances to places not in actual use or course of working . 
and^exteqgion, or which, are unsafe <rom want of timber or other cause ; 
and if the danger arises Trom noxious or inflammable gases he shall also fix 
a danger board at a sufficient distance from the point of danger. A report 
of every such insj^ection shall be recorded in a book to be kept at the mine 
for the purpose, and shall bc.signe^ by, and^ so ffir as the same does not 
consist of printed matter shall be in the handwriting of, the person who ’ 
made the inspect^n. • 

• 44. A,similar inspection shall J3C matle by each fore-shift and back-shift 
deputy in the course of each shift of all parts of the mine beyond tte 
meeting station, iw which workmen are to work or pass during that shift, 
but it sh^ll tiot be necessary, except where inflammable gas has been found, 
to record a%'ep 5 rt of the same in a book. 

45. Where safety-lamps ^are required to be used and have been pre- 
viously examined and locked under General Rule 1 0, he shall externally 
examine the .safety-lamp of every workman under his charge, to see that it 
is in safe working order and securely locked, before permitting him to go 
beyond the meeting station; and shall not allow a naked light or unlocked 
safety-lamp to be carried past a caution board on any pretence whatever ; 
he shall see that the workmen using safety-lamps suspend them on proper 
stands or props, and shall take charge of any safety-lamp receiving any 
injury, and report the particulars to the overman. 

46. Each deputy shall be responsible for having ready and putting into 
or near to every working place under his charge a sufficient quantity of 
suitable timber, brattice, sprags, and other materials ; and (except as pro- 
vided in Rule 92) for setting sufficient timber to afford the greatest possible 
safety to the workmen employed ; and he shall refort any deficiency of 
timber, brattice, sprags, or other materials to the overman or back over- 
man. 

47. He shall see that all tramways are properly secure and kept in a 
working state, and shall kee^ in good repair all doors, sheet or wood 
stoppings, •brattice and fences in the workings, and brattice all working 
places where necessary, in the portion of the mine assigned to him. • 

48. On the inbye side of the flat he shall provide sufficient manholes 
Jr places of refuge, and keep th^ same constahtly clear, and see that : 
sufficient travelling way is maintained for ponies where used. 

• 49. Where daqger is apprehended from inflammable gas, he shall draw 
10 juds until the pif it done working. 
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*50. He shall attend t& the indications 6f the barometer and^ttief* 
mometer, and use extr^ caution when any sudden ror unusuai chaiife has 
taken place. 

$1. He shall examine the edges^of the goaves adjoining working juds, 
and shall immediately withdraw every workman- from any place rendered 
unsafe from want of timber or other cause, and fence off such place across 
the whole width, and if the danger' arises from 'noxious or inflammable 
gases he shall also fix a danger board or other signal at a sufficient distance 
from the point of danger, report the same to the overman, and enter a 
record thereof in a book kept at the mine for the purpose. 

52. He shall not allow any door to be fastened or propped back on its 
hinges, and shall see that every door is so hung that it will fall to and close. 

53. He shall travel from time to time such air-courses as the manager 
or under-manager may direct. 

54. He shall, at the close of each day’s work, ascertain that the whole 
of the men and boys are out of the portion of the mine assigned to him ; 
but should it be necessary for any of them to remain, ht shnll ascertain 
that such persons are left in charge of a responsible person ; and before 
leaving, he shall ascertain that all unnecessary lights are extinguished and 
see that all main doors are closed, and that the ventilation is taking its 
proper course. 

55. Each back-shift deputy shall each night report the state of the 
portion of the mine assigned to him to the overman or back overman. 

56. Each deputy shall to the best of his ability enforce the observance 
of the Act and Special Rules, and shall have power to suspend any one 
infringing or attempting to infringe the same, and to.order him out of the 
mine, and shall report the case to the overman or other official in charge of 
the mine. 

Engineer. 

57. He shall, under the direction of the manager, have the respon- 
sible charge of the engines, boilers, and the whole of the machinery with 
its appendages in and about the mine, and all erections on the surface j 
and he must see that they arc kept in thorough and efficient repair, and,^ 
where required, securely fenced ; and he shah, as occasion requires, 

with the manager, or under-manager and foreman enginewright. ^ ■ 

58. He or some competent person or persons appointed by the 
engineer, with the consent of the manager, shall have charge of, inspect, 
and direct the repairs of all engine, coal, and other shaft: ; and shall see 
that every cage in which persons descend or ascend the shafts is provided 
with a bar or chain to hold on by^, 

59. He shall see that a record is' kept of 'the extent and nature of%U 
r^irs done to the boilers, the date when any boifef is cleaned, and the 
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the person by ^rom the same was* examined after havWl>eeii 
o.^ ::epaired. ; ^ ^ 

carry out the provisions of (leneral Rufe 25, with respect 
to prdviding prqjer means of signalling ; and, where required by Generid 
Rule 26, he shall place 611 the winding engine indicator a painted mark 
lettered “ 7 fathoms,” so as to show when the ascending cage has reached 
a point in the shaft 7 ffthoms from ftic flatsheets. 

61. He or some competent person or persons appointed by the 
manager, shall inspect such parts of the machinery or other works in his 
department as may be reported unsafe and in any way to need attention, 
and, so far as practicable, reinedy any defect.* 

62. He shall^not emptoy any boy under the age of twelve years ; and 
...shall see that a register is kept of the name, age, residence, and date of 

first employment of every boy uitder his charge in or about the mine. 

Foreman Enginewright. 

63. In»thc*absence of the engineer he shall have the responsible charge 
of the engines, boilers, and the whole of the machinery with its appendages 
in and about the mine, and all erections on the surface ; and he must keep 
them in thorough and efficient repair, and, where required, securely fenced. 

64. He or some competent person or persons appointed by the manager 
shall, once at least in every twenty-four hours, examine the state of the 
externa] parts of the machinery, the state of the guides and conductors ip 
the shafts, and the state of the head gear, ropes, chains, and other similar 
appliances of the mine which are in actual use both above ground and below 
ground, and shall also, once at least in every week, examine the state of 
the shafts by which persons descend or ascend, and record and sign a true 
report of the result of such examination in the book provided for the 
purpose. 

65. He or some competent person or persons appointed by the manager 
shall examine the ropes and chains of the pit cratj, gin, jack and cradle, 
daily when in use, and after being out of use more than twenty- four hours 
immediately before use, and remove or repair them when necessary ; and 
anneal the working cage chains once at least during every six months, and 
clean and refit the safety detaching hooks, where used, once at least during 
every thr^ months, recording all particulars of the samd*in a book. 

66. He or some competent person or persons deputed by the engineer, 
with the consent of the manager, shall examine from time to time alf . 
boilers, to see tnat they are in a fit state for worla; and shall instruct the 
-fireman or boiler-minder in the working and regulation of all fittings, and ' 
0nce a day see that they ar^ free and in good order ; and shall when any,,,. 
b$iler has been tleaned and reported by the person in charge as being;. 
^i|ady for inspectioilj examine it internally, and also the fittings, and 
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boiler shall be set to work uKtil it has been so ei^amined and found iOha^Et - 
atate for work. ^ ^ 'f- 

67. He or some competent personcor persons appointed by the manager 
shall inspect such parts of the machipery or other works in^his department 
as may be reported unsafe and in any way to need attention, and so far aS^’ 
practicable remedy any defect, and shall report all defects and alterations 
needed, to the manager or under-manager and enginter, and in the^absence 
of the engineer confer daily with the manager or under-manager. 

68. In the absence of the engineer he shall carry out Rules 58, 59, and 
62, under the head of engineer. 

Winding Engineman.. 

69. The engineman shall once a day thoroughly examine his cngmQ 
rope rolls and flanges or horns, the ropes upon the rolls or drums, the 
brake, and the signal bell or indicator showing the position of cage in the 
shaft, and shall immediately report any defect he may obsewe to the 
engineer, foreman enginewright, or other authorised person- fot tbe tfme 
being appointed by the manager. 

70. He shall have a thorough understanding* of the signals in use, and 
attend to them, and on no account start his engine until he has received 
the proper signal. If a signal be indistinct, he must not move the engine 
until it has been repeated and he clearly understands it. 

71. He shall not on any pretext leave the handles whilst the engine is 
in motion. 

72. He shall not allow any one to be in the engine-house or to work the 
engine without the permission of the manager or engineer. 

73. When raising or lowering persons, he shall work the engine by hand 
at a slow speed ; and if no automatic contrivance to prevent overwinding 
is attached to the winding apparatus or ropes, he must, on reaching the 
point on the indicator^marked “ 7 fathoms,” reduce the speed of the cage 
in the shaft to not more than 3 miles an hour. 

74. He shall leave the cages so as to impede the ventilation as little as 
possible ; and after the cages have stohd for the space of one hour or 
longer, he shall run them in the shaft once bffore allowing men to ride. 

75. When thci^ is no boiler-minder, he shall carry out Rulfs 77, 78, 
79, <and 80. 

Other Engh^emen. 

76. Every person attending and fof the time being having charge of 

npy hauling, fan, pumping or others engines, or of machinery for worlang a 
plane or incline, shall carry out Rules* 69, 7o,'’7^, 77, 78, 79, and 80. sb 
far^as they may be applicable. ^ ’ 
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Boiler-Minder, or PJreman. 

^7. Hfc;,must examine particularly, from time to time during hit shift 
the donkey engine or«other feed apparatus, boiler fittings, and damp^ 
and see that they are in good working order; and shall at once report 
the engineer or foremad enginewright and engineman any defect in th 
boilers, tubes, dampers, and fittings. 

• . * ^ 

78. After a boiler has been cleaned or repaired, he or some competen 
person must examine it internally, and also the mountings and fittings, am 
if satisfied that it is in a fit state to be worked, report the same to th 
engineer or foreman enginewright j and after a boiler has been out of usfi 
he shall not relight the fires unless authorised by the engineer or foremati 
enginewright. 

,79.^ He shall keep the water in each boiler at the fixed working lev€ 
so far as practicable, but if it* becomes, from any cause, too low, he shal 
at once lower l^ie dampers, and either draw the fire or damp it down, am 
reporUp^he engineer or foreman enginewright and engineman. 

80. He shall strictly observe and carry out the directions of the enginee 
or foreman enginewright in the management and working of the boilers. 

, Heapkeeper. 

81. He shall have charge of the heapstead, screens, and ambulanc 
arrangements, and see that all unnecessary fires are extinguished when th 
pit is done drawing coals. 

82. He shall not employ any boy under sixteen years of age in movin 
railway waggons, and shall see that the time and hours of working s 
specified in the Act for boys between the ages of twelve and sixteen ai 
properly carried into effect. 

83. He shall not employ any boy under the age of twelve years ; an 
shall keep a register in which he shall enter the name, age, residence, an 
date of first employment of every boy employed aJ)ove ground. 

Banksman and Onsetter. 

84. Each banksman shall ffave control of the shaft top, and eac 
onsetter of the shaft bottcftji, and shall not allow any person to descend i 
ascend^the pit without permission from the proper* authority ; he shfl 
regulate, subject to any directions of the manager or under-managef, Xi 
order in which persons shall enter and leave the cage, and see that tt 
authorised ntmber only dbscend or ascend ^t one time; and sljall ti\ 
allow any person to descend in ft state of intoxication, nor allow any int 03 

. eating drink to be taken down the pitf except by special permission^ 

* 85. He shaS^ make •himself tWoughly acquainted with the signals /-j 

shall not allow afiy unauthorised person to interfere with the 
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signalling; and shall not alloV any one to descend or ascend on the^^;)Cage 
top, or to take any ge^r with him into the cage, v^ithout permission, nor^ 
allow persons to ddscend or ascend with or against a loaded tu^. 

86. When persons are to descend or ascend, the agreed signal shall be 
given by the banksman or onsettcr only, except where otherwise authetrised;"’ 
dnd when persons are descending or ascending the banksman and onsetter 
shall remain in a position so as immed/atcly to signal'the enginemafi iri case 
of an accident. 

87. He shall remain in attendance where his duties reciuire him after 
the pit is done; and shall not leave the shaft without seeing the rails, 
chains, or gates at the openi'iig into the pit in their proper position ; he 
shall keep the flatsheets, cages, and all places near the shafts free from 
coal, stone, and loose material ; and he shall, where shifts are continuous, 
“change” at the shaft so as to ensure proj^jr attention when the cages 'hrd 
being worked. 

88. He shall at once report to the engineer, foreman enginey^'right, or 
other authorised person, any defect he may observe in the ropes, ehaitts, 
cages, signals, or other apparatus, and prevent the use of the same until 
examination has been made and they have been authorised to be again 
used ; and he shall to the best of his power enforce the observance of the 
Act and Special Rules, and report any infringement or attempted infringe- 
ment of the same to the overman and manager or under-manager. 

Underground W'orkmen and Boys. 

89. If safety-lamps are directed by the manager to be used in the mine 
or in any district of the mine, all persons employed therein shall strictly 
observe the regulations under the head of “safety-lamps,” hereinafter 
contained. 

90. Every workman and boy shall strictly attend to the directions of the 
manager and other authorised persons with re.spect to the use of safety- 
lamps, and to all other matters connected with the working of the mine and 
the proper discipline of the persons employed therein. 

91. No workman or boy shall, unless and until authorised, go beyond 
the appointed meeting station, or any fence, danger board, or other recog- 
nised signal, nor, except in case of necessity, into any other part of the 
mine than that in which he is placed by the'* overman, deputy, or other 
official. 

9^. Should the working place of any man or boy become unsafe, from 
any cause, he shall discontinue working in it, and immediately send or go 
for the. deputy ; but if unspfe from want of timber being set, then, in the 
absence of the deputy, there being sufficient timber of proper lengths in or 
near to the place, he shall set it, ki order to keep himself safe, or shall 
cease to work and retire therefrom, and report the ^same t® the deputy or"" 
Hte official j and in all cases, where necessary, he shalf sprag his jud. 
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,.^ 9 % WO person, unless authorised, shall intdrlere with or alter any ' 
Set t6 support the roof% or sides, or any ventilating ^oor, regulator, brattin^i 
switch, nieaTft of signaUing, or other.appliance ; and no*person shall prop 
or fasten back ajiy door on its hinges. 

94. No person shall attempt to enter or leave the cagen\'hilst in motion, 

and every person shall enter or leav^e the cage as and when ordered to do 
so* by the banksman, Jinsetter, or other authorised person, and no person 
unless authorised shall take any gear with him in the cage. ' 

95. No workman or boy shall ride upon any animal, tub, or tram, or 
any incline, engine-way, horsc-way,^or tramway without permission. 

96. Where underground trains are permitted to be run for the con- 
venience of woritmen, they shall be Under the entire charge of the guard 
i’ppointed to look after them, and no person shall attempt to get into or 
out of the train while in motion, nor refuse to enter or leave it when 
directed to do so by the guard ; any person refusing to comply with this 
rule, o^interfering with or obstructing the guard in the discharge of his , 
dufies, sh»ll U: reported by him to the official in charge of the mine. 

97. All persons who are casually emiiloyed underground (masons, 
enginewrights, and others) shall be amenable to the Act and the Special 
Rules, and shall make themselves acquainted with the same. 

98. Any person, having charge of any horse, pony, or tub, shall be 
responsible for all injuries they may receive while in his charge through his 
wilful act or negligence, and shall exercise care in the management thereof, 
so as to prevent injury thereto or to himself or other persons, and shall use 
cotters, sprags, and cows where ordered to do so or where necessary for 
safety ; and no person shall, unless otherwise authorised, give his horse or 
pony into the charge of any other person than the horse-keeper at the 
stables, 

Safety- Lam PS. 

99. Whem^er from time to time in any portion of the mine safety lampi , 
are directed by the manager to be used^ all persons employed therein shall , 
strictly observe the following regulations with reference thereto : — 

100. Every person to whom a*safety-lamp is entrusted is responsible fOI ; 
it until returned by him to fbe lamp room. 

ioi.0Each person must receive his safety-lamp (of* lamp bottom where 
the entire lamp is not in charge of the lamp keeper) from the lamp rpom; 
and having seen that it is in safe working order, must present it to they 
authorised pefson for examinatton at the lamji locking station appointed;' ; 
by the manager, and must also present it to the deputy or other authorised j 
person for external examination at the meeting station ; and he is strk^ 7 i 
prohibited frora*interfefing with*it, in any way whatever, whilst m U^| 
beyond tKe necessiry trimming of the wick. 
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* 102. Each person on his return from the mine must take hij^afety*: 
lamp (or if by reason ^f some accident, or other (^use, his top has been 
changed by the (feputy or other authorised persorv then the ^safety-lamp in 
his possession) to the lamp room, and inform the lamp keeper of any 
change that may have taken place ini it, or in regard to it during the tinfe 
•it has been in his possession. Where the entire safety-lamp is not left in 
charge of the lamp keeper, the lamp^aecper shall 'retain the oil Vessel, 43 ut 
the top of the safety-lamp and gauze must be taken home and cleaned by 
the person using it, every time it is used ; and if any repairs are required to 
it, he shall take it to the person authorised to repair lamps. When a safety- 
lamp is enclosed in a tin or ather outei case^ such case forms part of the 
safety-lamp. 

103. At such point or points in the mine as tlie manager may from time 
to time direct, a station or stations shay be appointed, at which cahtidh 
boards shall be fixed. Beyond such station no person under any pretence 
whatever shall take an unlocked safety-lamp, candle, lantern, leaked light, 
tobacco pipe, or material or apparatus of any kind for obtaining a 4 ighh or 
a safety-lamp which has not been first carefully examineS at^ the lamp 
locking station by some authorised person to see that it is in safe working 
order and securely locked. 

104. At such point or points in the mine as the manager may from 
time to time direct, meeting .stations shall be appointed, beyond which no 
person shall go without permission of the deputy or other authorised 
person, nor unless his safety-lamp has been externally examined there by 
such authorised person. 

105. No person, unless authorised in writing by the manager or under- 
manager, shall unlock a safety-lamp when in the mine. 

106. The deputies and other officials of the mine have full power to 
direct each workman how to use his safety-lamp; and it is particularly 
enjoined that every workman strictly attend to such directions. 

107. Every person ,usitig a safety-lamp shall frequently notice it, and 
should he observe any indication of inflammable gas in his lamp, he shall 
draw down the wick within the tube, carefully and slowly retire with the 
lamp to a safe place, and immediately report to the deputy. 

108. When not being carried, a safety-laelp shall be suspended on a 
proper stand or prop, and shall not be placed within 2 feet oi goaf or 
old workings, nor within 2 feet from the stroke or swing of any pick or 
othCT gear. 

109. Should any per.v>n in charge of a safety-lamp lose his light, he 
shall take it himself to the meeting station; and should any accident . 
happen to a safety-lamp whilst in '’use, by whicji the gauze is injured, oj 
spilled upon the gauze, glass broken, or tfie lamp in any ofRer way damaged, 
the^ person using such lamp shall immediately extingui^ it by drawing the ' 
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wick <^wn within the tube, and shall give the htnp into the charge of.w 
deputy, who\at the end^f his shift shall give it to tl^e lamp keeper. 

1 10. No tecial or workman must allow any gas to explode in hi« 
safety-lamp under any circumstances where it can be avoided. Where 
necessary to try for or examine for the presence of gas„ the safety-lamp, 
must ncft be raised higher than will allow the presence of the gas to be* 
defbcted. T * 


in. No person shall use any other safety-lamp than his own, or the 
one given to him by the deputy or other authorised person, and no person 
shall, under any pretence whatever, improperly treat, interfere with, or 
, damage, whether wnifully, ne^igenfly, or otherwise, his own or any other 
safety-lamp in any way wl^tever. 

1 1 2. It is ex*pressly directed that any workman or other person wit- 
nessing !iny improper treatmen»of a safety-lamp by any one, shall give 
immediate information to the deputy or other official then in charge of the 
district. « 

•lri3* All j^fety lamp keys authoiised to be used shall be officially 
stamped and numbered ; and no official or workman, under any pretence 
whatever, shall have in his..possession a key or any contrivance for opening 
a safety-lamp, unless holding a written authorisation from the manager or 
under-manager of the mine in which he is employed ; nor shall any person 
authorised to have a safety-lamp key have in his possession any other 
safety-lamp key than the one officially given to him. When required 
by the manager or under-manager all poisons having safety-lamp keys 
and authorisations shall produce them ; and each person on leaving the ! 
colliery or changing his employment shall deliver up his safety-lamp key 
and authorisation to the manager or under-manager. 


Shot-Firing, 

1 1 4. In any place where locked safety-lamps are required to be used 
or which is dry and dusty : — 

(a.) No shot shall be fired except by or under the direction of a com- 
petent person appointed by the manager. 

{b,) Every person when about to fire or direct the firing of a shot shall ; 
in all cases adhere Strictly to the regulations contained in ■ 
General Rule and, after firing, shall return and carefully 
examine the roof and sides of the place. ' 

(c.) In all cases the person or persons authorised to fire shots shall^fire ' 
or direct the firing in manner approved from time to time by/j 
thi manager. . 

{(i) Whenever it is necessary to begin or resume the use of gunpowder 
or other explpsive, or to fire a shot in any return airway or:; 
maiif .haulage road, the official in charge must first obtHin!”": 
permi^ion from the manager or under-manager. 
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115. Before firing a sh6t in any place which is likely to be hded by 
such shot into another place, the person about to fire the ^ot shall first . 
examine the place into which he is likely to hole,, and satisfy himself that 
no person is in it at the time ; and every person about «to fire a shot in a 
hewing place shall take precautions to prevent any person going past the 
• end of such place until after the shot has exploded. p 

IT 6. Wherever the charge of a shot has missed fire, no person ^all 
return to the place until after an interval of not less than ten minutes, 
unless the shot was attempted to be fired by some electrical appliance. 


OenkraIv Rf:gu[.a'iions, 

117. No person shall whlfully ' damage or ' without -proper authority 
remove or render useless any fence, fencing, manhole, place of re-fugs, 
casing, lining, guide, means of signalling, signal, notice or notice board, 
cover, chain, flange, horn, brake, indicator, steam gauge, water gauge, 
safety-valve or other appliance, or anything in or about the mine. „ 

1 18. Any person observing a door, used for the purpose of ventilation, 
standing open, or slop[)ings injured, or anything out of order whereby the 
ventilation of the mine or its safety in other respects may be affected, shall 
immediately inform the overman, deputy, or other official, so that there 
may be as little delay as possible in ai)plying a remedy. 

119. Every workman or boy shall strictly adhere to the General and 
Special Rules and to the regulations contained in the various notices fixed 
for their safety and guidance in or about the mine ; and any person who 
may observe or have a knowledge of any neglect or infringement of the 
same shall report the case to an official, so that immediate means may be 
taken for applying a remedy. 

120. No person shall depute any one to do his work without the 
sanction of his official superior. 

1 2 1. No fighting, oj throwing of stone, coal, or other missiles, is allowed 
in or about the mine. 

122. No person shall have in his possession any intoxicating drink 
without permission, or be in or about the mine in a state of intoxication. 

123. No person shall be allowed to sny^ke in or at the mine without 
permission. 

124. All notices fixed in or about the mine must be authorised by the 
manager or under-manager, and no person shall in any way damage, deface, 
or remove any such notice. 

125. Every person receiving any personal injury in or about the mine 
shall, before leaving the mine, report the same to one of the officials. 

126. Every person employed in or about Ibe mim is enjoined ^to 
, thigfoughly acquaint himself with the General and Spe^!^al Rules! 



SPECJAl RUlESy 

12^ Any workman or Ijoy who neglects ft) observe any of the pfo^' 
visions of th^ Act and Sf)ecial Rules, or refuses obedience to the orders of 
the officials, oAinterferes«with, impedes, or obstructs any t)erson in the disr 
oharge’ of his duties, or interferes with or obstructs the working of the mine, 
sfiall be suspended and ordered out of or from the mine. . 

j 28. ‘Any person suspended and ordered out of or from the mine for 
breach of* the Act, Speciil Rules, or other cause, shall not be re-employed 
until authorised by the manager or under-manager. 

129. Where the duties of more than one department are entrusted to 

the same person, that person shall be bound by and observe the rules 
attached to all such departments. * 

130. Where by these jrules any dyty is imposed upon, or authority 
giveijt to any under official of the mine, J:hat duty niay be fulfilled or ihat 
authority* exercised by and at tHe discretion of any official his superior at 
the mine. ^ 

131. Af)y person employed in or about the mine wilfully or negligently 
doii?^ £inylhin^ likely to endanger life or property, or any one observing 
anything as aforesaid being done, and not reporting the same to the official 
in charge, will be deemed ^ilty of a breach of these rul 

Name of Mine or Colliery — 

Situation of Mine — 

County of — 

Name of Owner (or Company) — 

Name of Agent— 

Name of Manager — 

Name of Under-Manager — 

Name and Address of the' 

Inspector of Mines for • 
the District . . 



in.— ( b) .spfxial rules for the 

mSJALLAlION AND USE OF" ELECTRICITY 

{Issued hy the Home Office, 1905.) 


The foll<mi„g Rules shall k obsemJ, as far as is rcas^flobh practicable 

he mine. » 


Definit ions. 

The expression “pressure" means the difference of electrical potential 
retween any two conductors through which a supply of energy is given or 
tetween any part of either conductor and earth as read by a hot wire’ or 
ilectrostatic volt-mcler, and 

(a.) Where the conditions of the supply are such that the pressure at 
the terminals where the electricity is used cannot exceed 250 volts 
the supply shall be deemed a low-pressure supply. ' 

if.) Where the conditions of supply are such that the pressure at the 
ternimals where the electricity is used, between any two conductors, 
or between one ■ conductor and earth, may at any time exceed 
250 volts, but cannot exceed 650 volts, the supply shall be deemed 
a medium-pressure supply. 

(c.) Where the conditions of supply are such that the pressure at the 
temtnals where the electricity is used, between any two conductors, 

' Z ^ TT may at any time exceed 

650 volts, but cannot exceed 3,000 volts, the supply shall be deemed 
^a high-pressure supply. , 

(if.) Where the conditions of supply are such that the pressure! at the 
terminals where the electricity is^used, between any two conductors, 

aUany tjme exceed 

3,000 volts, the supply shall be deemed an extra V,igh-pressure supply. 
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SECTION L 
Generai.. 

• I. (rt.) All electrical apparatus and conductors shall be sufficient in 
size and .power for tlie work they may he called upon to ‘do, and, so fat , 
as r<jaional)ly practioable, efficiently covered or safeguarded, and so 
installed, worked, and* maintained as to reduce the danger through 
accidental shock or fire to the minimum, and shall be of such construc- 
tion and so worked that the rise in temperature caused by ordinary working 
will not injure the insulating nptcriijls. ^ 

(A) In any place or part of a mine where General Rule No. 8 of the 
Coal Mines RegdTation Act, 1887, applies, the covering shall be constructed 

tliat, jfti far as is reasonably priicticaljle, there is no danger of firing gas 
by sparking or flashing which may occur dining the normal or abnormal 
working ofjhc aj^paratus. 

(J.) All* mtifallic coverings, armouring of cables, other than trailing 
cables, and the frames and bedplates of generators, transformers, and 
motors, other than portable*motors, shall, as far as is reasonably practicable, 
be efficiently earthed where the pressure at the terminals where the 
electricity is used exceeds the limits of low pressure. 

2. Where a medium-juessure supply is used for power purposes, or for, 
arc lamps in series, the wires or conductors forming the connections to the 
motors, transformers, arc lamps, or otherwise in connection with the supply, 
shall be, as far as is reasonably practicable, completely enclosed in strong 
armouring or metal casing efficiently connected with earth, or they shall 
be fixed at such a distance apart, or in such a manner, that danger from 
fire or shock may be reduced to the minimum. This rule shall not apply 
to trailing cables. 

3. Where a medium-pre.ssure supply is used for^ incandescent lamps in 
series the wires or conductors forming connections to the incandescent 
lamps, or otherwise in connection with the supply, shall be, as far as is 
reasonably practicable, completely enclosed in strong armouring or metal 
casing efficiently connected .with earth, or they shall be fixed at such i 
distance apart, or in such a manner, that danger from fire or shock shall 
be reduced to the minimum. 

4. Motors of coal-cutting and such other portable machines shall ’not 

be used at a pressure higher. !han» medium pressiye. No transformer used 
for supplying current at a pressufe higher than medium pressure, and no 
motor using such current, shall be of less normal rating than 20 b.h.p. few 
nse underground#^ • * . ' 

No higher pres*i<&re than a medium pressure shall be used in any pl^ 
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or ‘part (A the mine to which General Rule ^ No. 8 of the Coal Mines^ 
Regulation Act, 1887, applies. ' , 

5. No higher pressure than a medium-pressKre supply^' shall be used ; 
other than for transmission or for motors, and the wires or conductors , 
other than overhead lines above ground forming the connections to thb^^ 
‘motors or transformers, or otherwise in connection with the supply, shall 

be completely enclosed in a strong 'armouring oi* metal casing efficiently 
connected with earth, or they shall be fixed at such a distance apart, or 
in such a manner that danger from fire or shock shall be reduced to the 
minimum. 

The machines, apparatus, and lines shall be so marked as to clearly 
indicate that they are high pressure, either by the use of the word 
“ Danger ” at frequent intervals, dr by red paint propedy renewed when 
necessary. , ' 

6. The insulation of every complete circuit other than telephone or 
signal wires used for the supply of energy, including all machinery, 
apparatus, and devices forming part of or in connection w’th such cheuit, 
shall be so maintained that the leakage current shall, so far as is reasonably 
practicable, not exceed of the maximum rupply current, and suitable 
means shall be provided for the immediate localisation of leakage. 

7. In every completely insulated circuit, earth or fault detectors shall 
be kept connected up in every generating and transforming station, to 
show immediately any defect in the insulation of the system. The readings 
of these instruments shall be recorded daily in a book kept at the 
generating or transforming station or switch-house. 

8. Main and distribution switch and fuse boards must be made of 
incombustible insulating material, such as marble or slate free from 
metallic veins, and be fixed in as dry a situation as practicable. 

9. Every sub-circuit must be protected by a fuse on each pole. Every 
circuit carrying more than 5 amperes up to 125 volts or 3 amperes at any 
pressure above 125 volts, must be protected in one of the following 
alternative methods : — 

(a.) By an automatic maximum cut o'Jt on each pole. 

(b.) By a detachable fuse on each pole, constructed in such a manner 
that it can beVemoved from a live circuit with the minimum risk of 

^ shock. 

(c.) By a switch and fuse on each pole. 

c c ' , ^ 

10. Fire buckets, filled with clean, (fry sand, shall be kept in electrical 
‘machine rooms, ready for immediate use in extinguishing fire. 

No repair or cleaning of the live parts of any' electrical apparatus exce]^ 
mere wiping or oiling shall be done when the current ii^,bn. 







pIW5, mats, or shoes oi maiaruDoer or other noi! conducting, ^ 
to1rb% supplied and used where the live parts of switches or 
working at a pressure Exceeding the limits of lo^^ prepare, have to" be 
handled for thi purpose bf adjustment. 


II. A competent persoTi shall be on duty at the mine when the eleC^ 
trical apparatus or machinery is in use; and at such time as the amount* 
of Electricity delivered ^lown the nime exceeds 200 b.h.p., a competent 
person shall be on duty at the mine above ground, and another below 
ground. Every person appointed to work any electric apparr 'us shall 
have been instructed in his dutv and be comnetent for the work he is set 
to do. 


fjt2. Ilo persow shall wilfully damagb, interfere with, or without proper 
attharity.remove or render ustjjess, any electric line or any machine, 
a|>pa)ratus, or jiart thereof, used in connection with the supply or use of 
electldcity. • 

13; In.9trucft‘ons shall be posted up in every generating, transforming, 
and motor house containing directions as to the restoration of persons 
suffering from electric shoeft. 

14. Direct telephonic or other equivalent means of communication 
shall be provided between the surface and the pit bottom or main distri- 
buting centre in the pit. 

15. Within three months after the introduction into any mine of 
electric motive power, notice in writing must be sent to H.M. Inspector 
of Mines for the district. Notice must also be sent of any existing electric 
motive power installation at any mine within three months after the coming 
into force of these rules. 

16. A plan shall be kept at the mine showing the position of all 
permanent electrical machinery and cables in tlte mine, and shall be 
corrected as often as may be necessary to keep it up to a date not more 
than three months previously. 


SECTION II. 

GfiNERATING STATIONS AND MaCHJ^E RoOMS. 

17.' v/here the generating station under the control of the owner , (W; 
^Ufanager of the nyne is rvA within !too yards of the working pit mouth, ^ 
ef^cie^ntly enclosed^ocked switch box or boxes or a switch-house, ^haft 
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wh^re teasonably pr&eticable, be provided nea;: the pit mouthy for cuttii^c 
off the supply of electricity to the mine. a ' 

1 8. There shall be^a passage way in front of "the switchboard of not 
less than ^ feet in width, and if there are any connections at the back of 
the switchboard, any passage way behind the switchboard' shall not be less 
.than 3 feet clear. This space shall not be utilised as a storeroom or a 
lumber room, or obstructed in any npanner by resistance frames metgrs, 
or otherwise. If space is required for resistance frames or other electrical 
apparatus behind the board, the passage way must be widened accordingly. 

No cable shall cross the passage way at the back of the board except 
below the floor, or at a height of not le^ss than 7 feet above the floor. 

The space at the back of the switchboards shall be properly floored, 
accessible from each end, and, except in the caise of low-pressure switch- 
boards, must be kept locked up, bm the lock must allow of the door tiein^ t 
opened from the inside without the use oV a key. The floor at 'the back 
shall be incombustible, firm, and even. 

19. Every generator shall be provided with a switch on^ea^h j)ole 

between the generator and the bus-bars. ' 

Where continuous-current generators are paralleled, reversed current 
cut-outs shall also be provided. 

Suitable instruments shall be provided for measuring the current and 
pressure of each generator. 

Every feeder circuit shall at its origin be provided with an ammeter. 

20. If the transmission lines from the generating station to the pit are 
overhead there shall be lightning arresters in connection with the feeder 
circuits. 

, 21. Automatic cut-outs must be arranged so that when the contact lever 

opens outwards no danger exists of striking the head of the attendant. If 
unenclosed fuses are used they must be placed within 2 feel of the floor, or 
be otherwise suitably protected. 

Where the supply is at a pressure exceeding the limits of medium 
pressure, there shall be^ no live metal work on the front of the main switch- 
board*within 8 feet of the floor or platform, and the space provided under 
Rule No. 2 of this section shall be not less than 4 feet in the clear. 
Insulating floors or mats shall be provided for medium pressure boards 
where live metal w’ork is on the front or back 

22. All terminals and live metal on machines over mediunv pressure 

.above ground, and over low pressure under ground, where practicable 
shall be protected with insulating covers or yvith metal covers connected 
to easih. ‘ 

23. No person other than an authorised person shall enter a nftichine* 

; or motor room, or interfere with the working of any m^achine, motor, ax 

apparatus connected therewith. 
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SECTION III 
Cables. 

, ^ 24. All conatictors (except as hereinafter provided) shall in every casei 
be maintained completely tnsulated from earth, but it is permissible to UJSO 
the concentric system with earthed outer conductor, if proper arrangements' 
are*made*to reduce th^ danger from fire or shock to the minimum, but 
the neutral point of polyphase systems and the middle wire of three-wire 
continuous-current systems may be earthed at one point. 

25. Unless fixed as far as is reasonably .practicable out of reach of 
injury, all conductors, other than armoured cables, must further be pro- 
tected by a suitable covering. Where fead-covered cable is used thejead 

•stall*be ^rthed, and electrically ^ontinflous throughout. 

The exposed ends of cables where they enter the terminals of switches, 
fuses, and other«appliances, must, as far as is reasonably practicable, be 
proj^rl;^ pftitected and finished off, so that moisture cannot creep along 
the insulating iftaterial within the waterproof sheath, nor can the insulating 

material, if of an oily nature, leak out of the cable. 

• 

26. All joints must be mechanically and electrically efficient, and, 
where reasonably practicable, m 1st be suitably soldered. In any place or 
part of a mine where General Rule No. 8 of the Coal Mines Regulation Act, 
1887, applies, suitable joint boxes must be used, and the conductors con*- 
nected by means of metal screw clamps, connectors, or their equivalent, 
constructed in a safe manner. Provided that in any place or part of a 
mine where a shot may be fired, joints may be soldered by or in the 
presence of a person authorised in that behalf by the manager, but the 
same precautions in regard to examination and removal of workmen as are 
prescribed by paragraphs (/) and (i) of General Rule 1 2 shall be observed 
in all cases, and where the place is dry and dusty, also the precautions as 
to watering prescribed by paragraph {h). Wires, other than signalling wires, 
.or cables must not be joined by merely twisting them together. 

ir 

27. Overhead bare wires on the surface must be efficiently supported 

upon insulators, and clear of an^ traffic, and provided with efficient 
lightning arresters. *• 

28. Aft cables used in shafts must be highly insulated and substantially 
fixed. Shaft cables, not capable of sustaining their own weight, shall 
properly supporjpd at interval* varying according to the weight of the cabl«. 
'Whire the cables, are not completely boxed in ariti protected from Mling- 
■ toMenal, space shall be left between them and the side of the shaft 

; may yield, arid so le|9en a blow given by falling material. 

S-iv' Where the 4 ibles in main haulage roads cannot be kept at 
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I foot from any part of the' tub or tram, they shall be speqjally protet^edt,.* 
When separate cables ^re used they shall, if reasonably practicable, €e fixod;, 
on opposite side^ of the road. . » ( 

The fixing with metallic fastenings of cables and w?res not provided 
with metallic covering to walls or timbers is prohibited. * 

' Cables underground when suspended shall be suspended by leatl^ or 
other flexible material in such a manrfer as to allow' of their readilj bre^^^ 
away when struck, before the cables themselves can be seriously damage^ 
Where main or other roads are being repaired, or blasting is 
carried out, suitable temporary protection must be used so that the cab&S 
are reasonably protected from damage: 

30. Trailing cables for portable machines "shall be' specially flexible, 
heavily insulated, and protected with either galvanised steel wire armouring,' 
extra stout braiding, hose pipe, or other effective covering. Trailing cables 
shall be examined at least once in each shift by the persoi. in charge of the 
machine, and any defects in them promptly repaired. 

At points where the flexible conductors are joined to the main cables, 
a fixed terminal box must be provided, and a switch shall be fixed close to 
or in the terminal box capable of entirely cutting off the supply from the 
terminal box and motor. 


SECTION IV. 

Switches, Fuses, and Cut-outs. 

31. Fuses and automatic cut-outs shall be .so constructed as effectually 

to interrupt the current when a short circuit occurs, or when the current 
through them exceeds ^the working current by 200 per cent. Fuses shall 
be stamped or marked, or shall have a label attached, indicating the current 
with i^hich they are intended to be used, or where fuse wire is used each 
coil in use shall be so stamped or labelled. Fuses shall only be adjusted 
or replaced by an authorised person. 1 

/ 

32. All live parts of switches, fuses, and cut-outs not in machine-room;^ 
or Mn compartments specially arranged for the purpose, must be covered 
These covers must be of incombustible material, and must be either n<^ 
condticting or of rigid' metal, and, as far as practicable, clear of a 
internal mechanism. 

33. All points at which a circuit other than those for signals has to bi 

nr KrnV«n cVioii twWK proper switchcs. Vhc use of hooks of 



;i(ftKei:^aktslMfts is prohibited, and in any plac^ or part of a rnm© 
ipeper 4 Rule No. 8 oJ*the Coal Mines Regulation Acf^ 1887, appli^, 
use of open-iype switches, fuses, and cut-outs is prohibited; they 
either be enclosed in gas-tight boxes, or break under oil. ' * 


SECTION V. 

Motors. , 

34. All motors, togetJier with thc;ir starling resistances, shall be pro- 
tected by switches capable of entirely gutting off the pressure, and fixed in 
a conveftient position near the ifiotor, and every motor of to b.h.p, or over 
in a machine-room underground shall be provided with a suitable ammeter 
to indicate; the load put upon the machine. 

35. Where unarmoured cables or wires pass through metal frames or 
into boxes or motor casings, the holes must be substantially bushed with 
insulating bushes, and, where necessary, with gas-tight bushings which 
cannot readily become displaced. 

36. Terminal boxes of portable motors must be securely attached to 
the machine, or be designed to form a part thereof. 

37. In any place or part of a mine where Ceneral Rule No. 8 of the 
Coal Mines Regulation Act, 1887, applies, all motors, unless placed in such 
rooms as are separately ventilated with intake air, shall have all their 
current-carrying parts, also their .starters, terminals, and connections, com- 
pletely enclosed in flame-tight enclosures, made of uninflammable material-, 
and of eulicient strength as not to be liable to be ^damaged should an ex- 
plosion of firedamp occur in the interior, and such enclosures shall not be 
opened except by an authorised person, and then only when the current 
is switched off. The pressure shay not be switched on while the enclosure® 
are open. 

^38. Iti any place or part of a mine where General Rule No. 8 of the. 
Coal Mines Regulation Act, 1887, applies, a safety lamp or other suit&ble 
apparatus for tjie detection of firedamp shall be provided for use with each'; 
machine when w'orking, and shoukl any indication of firedamp appdhr qil;^ 
the fljime of the safety lamp or other apparatus used for the detection of j 
firedamp, the person in charge shall immediately stop the machine, cut 
the current at thOjate end or nearest switch, and report the matter tojili)? 
,<^Scial of the min? 
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39. {a.) A coal-cutter m6tor shall not be kept continuously at work*l6f"i ' 
a period of time exceed^;ig a maximum period which shall be specmed iri ‘is 
writing by the manager, so that the roof may be carefully examined. 

(b.) The casihg or inspection doors of all portable motors used Uiiuci^ 
ground and the castings of their switches and other appliances ‘'shall 
least once a week be opened by a competent person appointed by 
manager, and the parts so disclosed shall be cleaned and examined befc^ 
the coverings are replaced. In special cases reqiliring a motor to run <^ri| 
tinuously longer than one week, the motor shall be examined at the end 
the run. A report of such extimination'shairbe entered in a report bookjl 

40. The person in charge of a cpal-cutter or drilling machine shall not 
leave the machine while it is working, and^hall, before leaving the* working 
place, see that the current is cut off from the trailing cables. He must not 
allow the cables to be dragged along by the machine. No repairs shall be 
made to any portable machine until the pressure has been Q’lt off frbnfthe 
trailing cables. 

% 

41. If any electric spai king or arc be produced outside a coal-cutting 
or other portable motor or by the cables or rails, the machine shall be 
stopped, and not be worked again until the defect is repaired, and the 
occurrence shall be rei3orted to an official of the mine. 


SECTION VL 
Electric Locomotives. 

4’2. Electric haulage by locomotives by the trolley wire system is not 
permissible in any place or part of a mine where General Rule No. 8 of the 
Coal Mines Regulation Act, 1887, applies. On this system no pressure 
exceeding the limits of medium pressure^may be employed. 

43. In underground roads the trolley v^'ires must be placed so that 
Hhey are at least 7 ft. above the level of the road or track, or elsewhere, if 
sufifciently guarded, or the pressure must be cut off from the wires during 
such hours as the roads are used for travelling on foot in places where 
iTollejt wires are fixed. ‘‘The hours dqring which travelling on foot is 
permitted shall be clearly indicated by notices and signals placed in a 
conspicuous position at the ends of the roads.# At other times no onj 
ofiier than a duly authorised person shall be permitted.to travpl on foci 
thcjroad. ^ 



system either isukted returns or^unihs^rfated ^etallk 
lOiliresistance may be employed. 


44. In order to prevent any other part of the system being 
riexcept when the concentric system v'ith earthed outer conductor is uS^|ty 
the current supplied for use on the trolley wires with an uninsulated retuni/; 
shall be generated by a separate m^hine, and shall not be taken from 
be in connection with electric lines otherwise completely insulated fr^i 


earth. , ; 

45. If storage battery locomotives are used in any place or part a.; 
mine where General Rule Nfl. 8 ol the Goaf Mines Regulation Act, 1887,; | 
applies, the rules applying to motors in such places shall also be deemed ; 
to apply to the boxes containing the cells. 


SKCTION VII. 

• Elfxtric Lighting. 

46. All arc lamps shall be so guarded as to prevent pieces of ignit^ 
carbon falling from them, and shall not be used in situations where 

is likely to be danger from the presence of coal dust. They should be SO 
screened as to prevent risk of contact with persons. 

47. Small wires for lighting circuits must be either conveyed in pip^= 

or casings, or suspended from porcelain insulators, or tied to them with 
some non-conducting material which will not cut the covering, and so tha^ 
they do not touch any timbering or metal work. On no account must 
staples be used. If metallic pipes are used they must be electnca% 
continuous and earthed. If separate uncased wires are used they must be 
kept at least 2 in. apart, and not brought togifther except at lamps <W 
switches or fittings. J 

48. In any place or part of a.raine where General Rule No. 8 of *e 

Coal Mines Regulaiion A^, 1887. applies, electrical 2 

be of tlje vacuum or enclosed type; they shall be pi-otect^ by 
fittings of strong glass, and have no flexible cord 

only be changed by a duly authorised competent person. While the fto® 
are being changed the curre'nt shall be switche^off. 

49. In all machine-rooms and other places underground, 

•failure of elect*ic light ‘is likely- to some »frty 

■Wotber proper liglii shall be kept for use m the event of such 
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SECTION VIII. 

Shot-Firing. 

50. Electricity from lighting or power cables shall nbt be used for< 
firing shots, except in sinking shafts or stone drifts, and then only when a 
special firing plug, button, or switch provided, \yhich plug, button, or 
switch shall be placed in a fixed locked box, and shall only be accessible 
to the authorised shot-firer. 

The firing cables or wires shall not be connected to this box until 
immediately before it is required for the firing of shots, and shall be 
disconnected immediately after the shots are fired. 

When shot-firing cables or wires are used in rhe vicinity of power or 
lighting cables, sufficient precautions, shall be taken to prevent the shot- 
firing cables or wires from coming in conUct with the lighting of power 
cables. 

JS 

The foregoing rules shall not apply to telephoney telegrapji, and 
wiresy to ivhich the rules of this section only shall apply:— 


SECTION IX. 

Signalling. 

51. All proper precautions must be taken to prevent electric signal and 
telephone wires from coming into contact with other electric conductors, 
whether insulated or not. 

52. Contact makers or push buttons of electric signalling circuits shall be 
so constructed and placed as to prevent the circuit being accidentally closed. 

53. In any place or part of a mine where General Rule No. 8 of the 
Coal Mines Regulation Act, 1887, applies, bare wires shall not be used 
for signalling circuits except in haulage road.s, and the pressure shall not 
exceed 15 volts in any one circuit. 


. W 

SECTION X. / 

Electric Relighting of Safety Lamps. 

S4. In mines to any place or part of which General Rule No. 8 of the. 
Coal Mines Regulation Act, 1887, applies, ,wheii safety lamps# are relighted 
UndergVound by electricity, ‘‘the manager shall select a suitable station or 
stations, which are not in the return Rirway, and in which there is not likely 
to be any accumulation of inflammable ‘gas ; arid, no electric relighting * 
Apparatus shall be used in any other place. All electrical rejjghting apparatus, , 



8 ^ ;be securely locked, sows n«t w be availably for«^e 
k^tioi^'by the rhanager to relight safety lamps, and such perW 
cxamiue all safety lami^ brought for relighting before th^ are re-issue^;,^ 


SECTION XI. 

Exemptions and Miscellaneous. 

55. Notwithstanding anything contained in these rules, any el^trical 
plant or apparatus installed or in use before the coming into force of ; 
rules may be continued in usi unless an insfiector shall otherwise direct, , 
or subject to any conditions affecting safety that he may prescribe. 

In case any difference* of opinion shall arise between an inspector ana 
dWnar under this Rule, the s^ime shall be settled as provided in section 
42 of the Coal Mines Regulation Act, 1887. 

«!6. Ally of fhe foregoing requirements shall not apply m any case in 
whtttTexsmptmn is obtained from the Secretary of State, on the groun 
either of emergency or special circumstances, on such conditions as the 
Secretary of State may prq^cribe. 




IV. PITMEN’S YEARLY BONDS. 


Yearly Bond dated 23RD November 1767. 

Mr W. C. Blackett has ki?idly supplied the authors )vitb^ thc’^ 
terms of the following old Bond : — 

Articles of Agreement had made and fully agreed upop this 23rd 
day of November for the year of our Lord 1767, between JoHit of 
Witton Gilbert in the County of Durham of the one part, and The 
Several and IIespective Workmen. In qonsideration of is. lawful 
money to them in hand paid for their binding money, the Receipt whereof 
they do hereby severally acknowledge and confess. Also in further con- 
sideration of the Rates and prices to be paid th^m by the said John Smith, 
his Heirs or Assigns, Do hereby Bind themselves separately to be his 
servants as Hewers and Barrowmen In and at Charlaw Colliery, In the 
Parish of Witton Gilbert, and County of Durham aforesaid, from the day of 
the date hereof for During and until the 22nd day of November 1768 
Next ensuing the date hereof. And the said workmen do hereby severally 
promise and agree to and with the said John Smith that they will and well 
truly work for and abide with the said John Smith and no other person as 
his Hewers and Barrowmen at the said Colliery for the time aforesaid. 
And the Several Workmen agree that the said John Smith shall keep and 
detain out of our wagesois. for every day which we or any of us disturbeth 
the work or refuseth to work or Insists on more wages than what is here- 
after mentioned. And also shall and will fill all the Corves of Coals so as 
the same shall come to bank more than wood full. And for every Corf of , 
Coals that is not so, he or they shall send up, Another Corf of Coals in lieu 
fhereof, more than ‘wood full. And for every Corf of Coals that ai^ deemed 
foul to pay id. And every person refusing so to do shall pay is., which the 
said John Smith shall keep and detain in his hand out of the Wages of the ■ 
persop or persons so offei^ding. And for- the'’ true performunce hereof on , , 
the pwt and behalf of the said workmSn they do hereby severally and, 
Respectively bind themselves separately unto the said John Smith In the - . ^ 
8 tim of Ten pounds lawful money. The Barrowmen dnes promise and , ■ 
agree with the said John Smith to run 100 yards to tha^.,West ftom every ’ : 



^iit' and 6o yards tt the* East for 6d. and id, moitto W 
e«eti » yirds tttey shall run further. To run fow Boards In 

and four stroked ♦ and iwentji-one torfs to thj score. 

■■»“sii;;ssirrvr£ 


Hewers— 

.Ralph Ferry. 

His 

RoArt X Stones. 

mark. 

His • 

Joseph x Hall. 

mark. 

George Ferry. 

His 

John x Hunter. 

maik. 

Witness to 


His 

Joseph x Holiday. 

mark. 

Ralph Robert Ferry. 

His 

Thos. X Hall. 

mark. 

Roger Holiday. 

Wm. x& Jos. X Hall. 

signing and sealing, 

Robert Proud. 


Hewers, each, los. 6d. 
Barrowmen, 


Joseph x Hall. 

mark. 

JNO. Hunter. 
Joseph x Holiday. 
Thos. X Hall. *. 
Roger Holiday. 

Witness to the signing 


5s. od. 

Wm. Hall. X 
Jos. Hall. X 
Robt. X Stones. 
John x Porrs. 
Wm. X Ccburn. 


and scaling this 23rd November 1767, 

Joseph ERRiNG|ONi 


,„U.d ovcrvith a Stick, so as .0 n»Kc me coat level »iUr the rim of th*« 
iheiumre. 





Yearly BpND dated 2oth November 1779. 

The subjoined form of Bond has been copied from a photograph 
of the original, in the possession of Mr Qeorge Nesham, who hJte 
‘kindly consented to its reproduction here ; — ^ 

Articles of Agreement made 20th Nov. ^779 Between Fewker 
Teasdale on behalf of Sir Thomas Clavering of Axwell Park Co. Durham 
Bart., of the one part, and us whose names are hereunto subscribed and 
seals affixed being Hewers of Coals and Drivers of Sled Horses on the 
other part. Witnesseth that all and ^mgulhr us the said Hewers of Coals 
and Drivers of Sled Horses, do Hire and Detaip ourselves, and do hereby 
acknowledge ourselves Hired and' Detained by the adceptance of On^ 
Pound Two shillings each Hewer of CoaU, and Ten shillings andf" sixpence 
each driver of Sled Horses and other considerations hereafter mentioned 
unto the said Sir T. C. from this day unto Nov. 22nd 17*80 to flew Work 
and Fill Coals and drive Sled Horses in any Pit or Pits in Andrews'* fiouse 
Colliery in the Chapelry of Tanfield in Co. of Durham or in any Pit or Pits 
in Byermoor Colliery in the Parish of Whickhgm, Co. Durham according 
to the directions of the said Sir T. C. his agent or agents as he or they shall 
point out or direct from time to time. He the said Sir T. C. paying or 
causing to be paid the Rates and Prices hereafter mentioned to wit, unto 
the hewers of every score of Corves that shall be wrought in Andrews House 
Colliery the sum of is. 8d. for the Whole coal, 2s. for the Whole under the 
Top, IS. 8d. and is. 6d. for the Pillars, and 8d. a yard for Headways in 
whole mine, and 6d. a yard for the pillars, each corf to contain and hold 
24 Pecks usual coal measure and for every score of corves that shall be 
wrought in Byermoor Colliery aforesaid the sum of is. 4d. ayard Headways, 
the corf being kept up to the present gauge now made use of, and to give such 
consideration for hard and troublesome working over and above the prices 
above mentioned as shall be thought reasonable by the said Sir T. C.'s 
agents, and the Drivers of Sled Horses do agree to drive the said horses 
along the Sledway with well loaden corves and to drive such quantifies as 
the Overman shall direct for the Rates and Prices of is. a day unto 2 and 
Nov. next ensuing. And the Drivers \o assist the Hewers in filling the 
coals as usual and all and singular us the said "Hewers and Drivers of Sled 
Horses do and each and every of us Doth further covenant %nd agree 
to begin our respective work and during the whole Term to continue the 
same and if any of us shall be absent from or neglect our said Work without 
sufficient reason for so doing We and eaoh and every of u^Agree to forfeit 
and pay is. for every such offence ; if anjf of us the said hewers do ncjt keep 
our coals clean from stones or any other refuse or do not drive our Boards 
th a proper manner and according to the directlom of th^ said Sir T. , 
agents or if any corf be not Wood full when drawn t^Bank,\hen si|ch 



Driwrto whom^t belongeth shall git]ier fend another d 
Is r'd6i% or for this and the former olfetice fhaii forfeit i& eaoh. md ^ 
(hch forfeitures shall be jJhyable at the first Pay which^hall happen after 
ilfencoor offences are comoiitted. In Witness whereof we the said Pard^ • 
live hereunto sefour Hand^s and’Sealsihe day and year first above written* 


His 

Joseph X Sovlsby. 

mark. • 

Thomas Chapman. 
John Stobds. 

His « 

Robert x Chapman. 

mark. ^ 

• His 

Thomas x Ram shay. 

mark. • 

Robert Johnson. 

• His 

• JA^y^S X Cl.ARK. 

mark. 

His 

Michael X Rai^shay. 

mark. 

His 

John x Ramshay. 

mark. 

His 

John x Soulsby. 

mail;. 


His 

George x Harding. 

mark. 

His 

John x Stobs. 

mark. 

His 

• Rober’i X Stobs. 

mark. 

HU 

William x Wilson. 

mark. 

His 

Thomas x Walker. 

mark. 

His 

John X Murton. 

m.uk. 

His 

Thomas x Murton. 

mark. 

His 

John X Thompson. 

mark. 

His 

Robert x Harding. 

murk. 


Yearly Bond dated 19x11 March 1859. 

The authors arc indebted to Mr Cuthbert Berkley for the 
following specimen of one of the last of the yearly Bonds . 

Memorandum of Agreement made this 19th day of March in the 
Year of Our Lord One thousand eight hundred and fifty-nine, between, 

- in the County of Durham, for and on 

behalf of the Owners of *. Colliery, in the County 

Durham, jn the one part, and the several other person# whose names or 
marks are hereunto subscribed of the other part. ■ ' . 

The said Owners do hereby retain and hire the said 
hereto from the «fth day of Ajlril »ext ensuing unjl the fifth day of A^l 
which will be in-the year of Our*I/>rd One thousand eight hundre<raBd, 
■ ^xty, to hew, work, fill, drive, and put Goals, and do such other « 
Mky be necessary ^r carrjiSg on th« said Colliery, as they shall be requned 
I 'pt directed* to dojiy the said Owners, their executors, adramistrators, M 



toiiiMy , woj^rim and 

assigiis, or thoir vioVer or ^ agents, at the resrpective rates and prioes, an^ 
on the terms, conditions, and stipulations, and subject to and urder ihi 
penalties and fori^eitur^s hereinafter specified and declared, that is to say^ , 

First.— The said Owners agree to pay the said panties hereby hired 
once a fortnight upon the usual and accustomed day the wages by them 
to be earned at the following rates, namely to each Hewer for erery score 
of coals wrought out of the whole mitie in the South-East Way, east of^the 
trouble, Six shillings per score; in the whole mine in the North-West Way, 
Five shillings and ninepence per score ; in the broken in the South-Ea^ 
Way, Five shillings and threepence per score ; in the broken in the North- 
West Way, Five shillings pei score; in the ^;hole mine up the staple. Five 
shillings and threepence per score ; and in the broken in the same way, 
Five shillings per score, each score to consist of Twenty tubs of like size 
and measure to those now in tfSc, and fo be sent to bank wood-full, tfi 
case of the seam being required to be worked on the brass parting, 
what is taken up below the brass parting to be carefully -oast back and to 
be paid upon at the same rate as good coals, Fourpence per scor»:^llow- 
ing in to be paid in the South-East Way, also Fourpence per score for wet 
working. 

For driving narrow work in the South-East Vj^ay ; Headways, One shilling 
and fourpence ; Holing Walls, One shilling and twopence per yard ; Narrow 
boards, Tenpence per yard; and turning boards when nairow, eightpence 
per yard. 

For driving narrow work in North-West Way : Headways, One shilling 
and twopence per yard; Holing Walls, One shilling per yard; Narrow 
boards, eightpence per yard ; and turning boards when narrow, eightpence 
per yard. 

For driving narrow work in the Staple Way: Headways, One shilling 
and twopence per yard; Holing Walls, One shilling per yard; Narrow 
bords, eightpence per yard ; and turning boards when narrow, eightpence 
per yard. 

1 he Hewers to tal^e up Bottom Coal, coarse coal, swad, store, or other 
refuse, where required barrow way breadth, and the same to be cast care- 
fully back and at one side of the board or headways. The Hewers to be 
paid Fourpence per score for Ramble where required as heretofore. 

And to each of the parties hereby hire^'who are Putters, One shilling 
and. fourpence per score of like measure as hereinbefore mentioned for 
putting the first average distance of eighty yards, and One penny per score 
atfditional for every twenty yards further. For putting with ponies, Ten^ 
pence per score. ^ • 

And to each of the parties hereby hired who are Drivers, One shilling 
and fourpence per day. 

, And when any of the hewers are required to' do shift ^work they shall % 
paid Three shillings per shift of eight hours working. 



'-y^AkW 


v' Afld eactt person for wBom the said Owiyrs shall provide a 

be Applied with a reasonable quantity of fire coal, paying.,^ 

aid Owners threepence i^r week for leading the same, ^ 

day’s work to consist of not less than twelve hours, and to comme & 

assigns, or their agent or agents at the said Colliery. 

THIRD-That each person for whom a dwelling-house shall be provided 

the expiration of the said hiring, or in case any ol tneni sna i 

authorised and empowered to enter in possession such workman a 

SSldThtrS^m?^^ 

recourse to legal proceedings^ 

FouWH -The said Hew'ers hereby hired shall, whhn 

y «« g,s,“srs^™ 

unavoidable cause), do and ^erf deemed equal to ^da^ 

'working day. ofsuch quantity of^vork nnlSl .1 

. work (pot exceeding eight hours), and obtained fto 

, jjme appointed by the “ ‘jf^^eof each of the said parties herd 

person, in ch*£e, ‘ . jo, such default, forfeit ^ 

‘■X idled and so making default shall, and tor every _ 



: COXdEMY Am 

'] ' ^ ‘ . 'X‘ ' ' ''«'''>, 

pay to the said Owners, their executors, administrators, and assigns^ t| 
sum of Two shillings and sixpence. ^ # 

IS 

Fifth. — The said parties hereb/ hired shall, during alF times that tl 
pit be laid off work, continue the servants' of the said 0^'ners, subject 
their orders and* directions, and liable to be employed by them at such wo! 
*as they shall see fit. ^ 

Sixth.— None of the said hereby hired parties shall keep either gallowa 
ass, gun, or dog, and in the event of any of the said hereby hired partk 
whose names or marks are hereunto subscribed, wilfully or negligent 
disobeying the orders of the s.aid Owners or their agents, or committing 
breach of any of the articles of this Agreement, then and in every su( 
case the said Owners are hereby authorised to stop and » retain out of tl 
wages then due or next becomir^ due to each and every such pers'on 
offending a sum not exceeding Two shillings and sixpence for every su( 
offence, or to punish them for such misbehaviour by due course of law. 

Seventh. — The Hewers to use their utmost endeavourc in Working t! 
Coal to produce as much round merchantable coal as the nature of t 
mine will admit, and keep the coals free from et (when unavoidably fill 
wet the tub to be chalked), also from stone, slate, or foul coal, and if a 
tub be sent to bank containing two quarts of stone, slate, or foul coal, 
should any tub be sent to bank deficient in measure, no payment to 
made to the hewer for hewing the same, but the hewer thereof shall not 
subjected to any further forfeiture or penalty on account of it. 

Eighth. — It shall be competent for the Viewer of the said Colliery 
prevent the use of gunpowder, either wholly or in part, at his discretion. 

Provided alwaVs that, as to such of the workmen in the said Collie 
AS are under the age of twenty-one years resj)eciively, these terms a 
conditions shall only operate as a simple contract of hiring and service, a 
especially that such parities shall not be subject to any of the penalties 
forfeitures hereby imposed, and it is hereby distinctly agreed that such 
the said parties as are putters, drivers, and trappers are hereby hired 
and with the consent of their parents ^r natural guardians, and that su 
contract is for their benefit and advantage and support, and to learn th< 
the trade of a CoaVminer. 

But it is understood and agreed that nothing herein contained sh 
extbnd or be construed to extend to alter, prejudice, lessen, or otherwise 
affect the legal remedies and powers whiph by law belong to masters and 
servants in their respective relations to each other, or to Magistrates having 
jurisdiction in case of dispute or difference betwixt them. 

Lastly. — The Hewers to be allowed one with ^nothqi^ during the whol 
;p^iod of their hiring, save for one fortnight between thi seventeenth da; 



¥MAM/.r 


and the fourteenth day of January and save m vobc u» » 

to any of the,engines or machinery place(j in or upon any of 
'l^ On pits of thp said C^iery, or by reason of any accidfint ha{^^ijl|f. i^: 
the shafts, or by .reason of the mine being in an improper or unsi^ stat^:' 
hot les^work than will yield to them al: the aforementioned rates the snm\ 
of Thirty shillings in each fortnight on an average of the four preceding* 
consecutive fortnights, abd that the said Owners are empowered to lay the 
pits off work any numW of days, allowing the Hewers to have one with , 
Either not less than the jtforesaid sum of Thirty shillings per fortnight oft 
! above-mentioned average. 


ft 

Signed by on behalf of the Owners. 

And by 

90 Hewers. 

4 Hand Putters. 

18 Pony Putters. 

19 Drivers. 



V. tORMS OF HIRIMG AGREEMENTS. 


First Form 

COLLIER F." 

Forinighlly Hiring, ^ 

Memorandum, — 1'hat each of us, the undersigned, has agreed to serv( 
the owners of colliery, in the County of Northumber 

land ; and that the owners of colliery have agreed t< 

employ the undersigned respectively for a fortnight certain, from the dati 
set opposite to his signature, and so, from fortnight to fortnight, until deter 
mined by either party as hereinafter mentioned, to hew, put, or fill coals 
or do such other work as the owners of colliery may require for the prope 
working and carrying on of the said colliery, according to the prices, time 
of working, rules and regulations mentioned in a certain schedule of term 
and conditions, a copy of which said schedule is affixed in a conspicuou 
place in the colliery office, for the guidance of the contracting parties ; an( 
it is mutually agreed that, in the event of any party wishing to determine thi 
contract of hiring and service, such party may be at liberty to do so oi 
giving a fortnight’s previous notice in writing, and performing the obliga 
tions of this contract daring the currency of such notice. 

And it is further agreed, that if any of the undersigned shall misconduc 
himself during the continuance of his employment, or shall leave his em 
ployment without giving the owners of » colliery tli< 

previous notice as aforesaid, he shall be liable to the laws now in force fo 
the regulation of Master and Servant : and if the owners of ^ 
colliery shall discharge any of the undersigned without lawful cause, a 
without giving him a similar fortnight’s notice, then the person so dis 
charged shall be entitled ^to a fortnight’s wagbs on the avetage of the thei 
last preceding pay day. ^ ' 

And it is lastly agreed, that alterations may, by mutual agreement, liH 
made in the prices contained in the said schedulet without in other respeef! 
ateing this agreement. "L, * 



jmim 


Second Fori/ 

Terms and*' (Conditions between the Owners of 
Colliery and tJteir Workmen, • 

* 

•I. Tl^ terms for hiring to be for fourteen days certain. 

2. The wages to be paid once a fortnight, upon the usual and accus- 
tomed day, and up to the’preceding Saturday, and to be at the following 
rates (that is to say) : to each hewer for every score of coals wrought 
(hewing and filling); a score "of cdals consis*ting of twenty tubs, and the 
standard weight of each tpb to be 8 cwt. of 112 lbs. to the cwt.; any 
overplus above this that may be brought to bank to be paid for at the 
»me rate as the score price my then be. For hewing one score of 


pence per 
shillings and 


pen<» 
pence per 


pence per 


pence per yard, 9 feet wide, 
shilling and 


coals in the whole mine, shillings and 

. score; for Jie wing one score of coals in the broken, 

•• pence^per score. 

Narrow Work — 

Winning headways, to be paid shilling and 

per yard, 6 feet wide. 

Holing walls, to be paid shilling and 

yard, 6 feet wide. 

Narrow bord, to be paid shilling and 

yard, 6 feet wide. 

Narrow bord, to be paid 
Splitting wall in broken, to be paid 
pence per yard, 6 feet wide. 

Siding-over in broken, close wall, to be paid pence per yard^ 

6 feet wide. 

No other narrow work to be paid in the broken. The above prices to 
cover all wet ramble, double working, and following in. 

Putting by hand to be paid shilling and * pence per score 

for the first loo yards, and from 100 to 120 yards, shilling 

and pence per score, and so on advancing pence p^r 

score for every 20 yardg. HSwers, when required to put, to be paid 
pence pes score furtherance. 

Putting with ponies to be paid pence per score for the first . 

yards, and when 30 yards are fully complete beyond the 130 yards, %0 : 

,, be one penny per score advance, and so on advancing one penny 
f score for ev?ry fully completdli 3® yards furtlfer, and when hewew arte ' 
required to put, to be paid pence per score furtherance, ' 

overweight paid to, or underweight deducted from, the putters, 
ipwrers required tt^work IMt work to be paid shiltes 1^4? 

enae per shift of hours’ work, and hand-putta^*^^ 


A 





r ■' ■ '.AMD 

h 6 ^id shillings and pence per shift of eight 

' work. ^ '0 r 

Helping-Up to ho paid according to the age and strength of helpers-!^ 
required, but not less than one* shilling per 'day of ten hours’* wort 
Water leaders, ditto, but not less than ^ shilling and • 

• pence per day of ten hours’ work. Trappers and switch-keepers to be 
paid shilling per day pf ten hours’ work. Rolley (Sriver^ to 

be paid one shilling and pence per day of ten hours’ work. 

Flat lads, when required, to be paid per day of ten hours’ 

work. 

3. The owners to provide and keep at the pit a measure tub or weigh- 
ing machine, and whenever any tub or tubs shall be sent to bank, suspected 
to be deficient in measure or weight, the coals therein shdl be weighed by 
the heapkeeper, or other person or persons appointed for that purpoib \ 3 f* 
the owners, and if found deficient, no payment shall be made for hewing 
and putting the same, but the hewer therof shall not be subject to any 
other forfeiture or penalty on that account. A person appointed the 
workmen, according to the Mines Regulation Act, may attend the weighing 
or measuring of the tubs, and keep an account thereof. The tubs upon 
which the average weight is to be taken to be fixed upon by the weighman 
when in the shaft before they appear at bank ; any average tub under the 
standard weight to go into the average, but not to be set out. 

4. The hewers in the colliery to use their utmost endeavours in working 

the coal to produce as much merchantable coal as the nature of the mine 
will admit, and keep the same free from stone, band, slate, or foul coal; 
and if any tub be sent to bank containing two quarts of stones, band, slate, 
or foul coals, the hewer shall forfeit the sum of threepence, and for a greater 
quantity in proportion. The hewers to do and perform when required 
(except when prevented by sickness, certified by a qualified surgeon, or 
Other sufficient unavoidable cause) a full day’s work on each and every - 
working day, or such quantity of work as shall be deemed equal to a day’s , 
work by the owners 0I: their agent, not exceeding eight hours, and not to ; 
leave their work, until such day’s work, or quantity of work, is fully per- ; ' 
formed or finished to the extent of each man’s ability; and in default 3 
thereof, each of the hewers so making Oefault,^, shall, for every such deikult*. 
forfeit and pay to the owners the sum of 2s. 'od. 3 , 

; ' o'" 

5. The headways shall be driven not exceeding 2 yards wide, and the ■ 

j feords 4 yards widb (except by permission of the owners or their agent)* ; ; 

and the hewers shall do the business of ^hef* drivers, and shall set on tub^,' ^ 
: y and Shall do shift work when it shall be requisite ; and the pony driv^. yl 
V add horse drivers shall duly put,;drive, and lead aw%^ch a number 
f, ^ <^oals as shall be a reasonable and fair da*yi!s work^ such day’s 
y;y|o.^hnsist of not less than ten hours, and all persons hefeby angaged 



the ^me 4 ^oihted>y the ownem tk thdlt ageit^ 

" ^ti|r ^his respective'yost at the pit, read/ to commeOiCe wcait at a^; 
“tillQie ; and each hewer ^all be provi|Jed with a stovelmnd cracket, 

^ laatil ^ wedge^ where required, by the said owners, for which he shai , 
bl accountable ; and shall provide himself, at his own charge, with candkst* , 
, picks, and drills ; and the hewers, putters, and horse drivers shall, wh«i « 
required fey the said owners or their agent, act as pony drivers, at su4l 
rates and prices as are hereinbefore mentioned ; and all the parties hir6d, 
shall and will, in performing their respective duties, obey, abide by, and 
fulfil all the lawful directions of them, the said owners, or their agent Or 
> agents, at the said colliery. , ^ ^ 

6. If the owners, or the parties hired, be desirous of adjusting the 
weighing machine,used in flie said colliery, either party shall give the other 

%ffiaso«ablp notice; such adjusting not *16 interrupt the working of the 
colliery, 

7. Each worksnan for whom a dwelling-house or room or garden ground 
shall provided by the owners, shall keep in good repair the glass in the 
windows thereof, or pay the owners for the repair of the same ; but such 
dwelling-house or room or garden ground shall be occupied as and for part 
of the wages of the occupief, who shall not be deemed the tenant thereof, 
and who shall forthwith quit the same on his ceasing to be the servant of 
the owners ; and in case he or his family, or any other person, who shall 
be in possession thereof, with his consent, shall refuse so to do, it shall be 
lawful for the owners, or their agents and servants, or any of them, to entef 
into and upon such dwelling-house, room, and garden ground, and to’ 
remove and turn out of possession every person occupying the same, and! 
all furniture and effects therein, without having recourse to any legal pfOr , 
ceedings ; a reasonable quantity of fire coal to be allowed to each hewtt 
being the occupier of a house, such hewer to pay 3d. per week for the aaiae. ; 

8. No workman shall be allowed to keep a pony, ass, or dog, without: 
leave from the owners or their agent ; and any workman who shall n^- 

/ gently or wilfully disobey the orders of the owners qr their agents, or shall 
; oomrait a breach of any of these terms and conditions, shall forfeit arid 
‘ pay, at the discretion of the owners, a sum not exceeding as. 6d. for eveiy 
gt^ offence ; and it shall be lawfql for the owners to retain the same oi|t 
jbf any wages then due, or tdjjecome due, to the offender ; or, otherw^. 
/ it. shall lawful for the owjiers to proceed against any workman so ofifend'*: 

ing according to due course of law, 

’ ' / 9^ Every man or boy employed in the pit shall, ancfis hereby IwUiiiA 
fourteen days’ notice befdre leaving his employment ; and it shall 
to withheld payment of arty wages that may at that time be I?*!:- 
or boy leaving without such notice, or otherwise punished 
law, as the^ent naay think Expedient. The owners do 
ttndqf a penalty of £1^ not to dismiss any man 
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in 'the |at without giving Wm fourteen days*^otice, except any man, has 
wfljfuUy or repeatedly brokcii any of the foregoing rules, in whiche^casehe^ 
shall be liable to»be summarily dismissed or otherwise punished according ^ 
to law, as the owners or their agents may think expedient. Any 'of the 
foregoing terms .or rules may at any /^ime be altered with the consent of ttte 
•contracting parties, or upon the owners' giving fourteen days’ notice of such 
alteration, and such notice shall not be considered* as releasing any wc^k- 
man from his contract of service by the owners'^ but any workman not 
consenting to such alterations shall give the usual notice to leave his 
employment. 

Lastly. — Provided alwa^-s as to such parties as are under the age of 
twenty-one years, it is understood that they shall not be subject (excepting 
so far as they are legally) to any oLthe above-mentioned penalties and for- 
feitures, but that nothing herein eontained shall alter, prejudice, Jessan, «iw-' 
otherwise affect the remedies and powers which by law belong to masters 
and servants in their respective relations to each other. 

Memorandum, That 

have agreed to serve the 

Owners of Colliery, in the said County of 

and that the said Owners have agreed to employ the said 

to hew, put, and 

fill Coals, according to the prices, rules, and regulations mentioned in a 
schedule on the other side, and a copy of which said schedule is to be 
affixed in a conspicuous place in the Colliery Office, for the guidance of 
the contracting parties. 

And it is further agreed, that if the said 
shall leave employment, without giving Fourteen days’ ' notice, 

shall forfeit all wages that may be then due to from the 

said Owners, or be liable to such punishment as the law may inflict. 

And if the said Owners of Colliery shall discharge 

the undersigned without lawful cause, then the person so discharged shdl 
be entitled to One Poifnd. 

And it is lastly agreed, that alterations may, by mutual agreement, be 
made in the prices contained in the said schedule, without in other respects 
altering this agreement. ‘ 


Dated this 


day of 


i8 



Third Form.' 

T^f^ns and^ Conditions agreed upon between the Owners' 
of d^oltiery and their Workfnen. 

• 1. Tke term of hifing to be fo» Fourteen days certain from any da^, 
and not to be determined until the expiration of Fourteen days’ previous 
notice, to be given by eitl^r party. 

2. The wages to be paid once a Fortnight, upon the usual and accus* 
tomed day, and up to the preaeding^ Saturdajt and to be at the following 
rates (that is to say) : — 

To each hewor for hewmg and filling every ton of hand-filled or ching- 
by raund coals, wrought out of ^he * * seam, when working 

in the whole mine, prices as follows : — 


The hewers to cast asicje or stow away all duff coals, and nothing but 
the round or chingley coals to be sent to bank, without the permission of 
the viewer or overman, the compensation for which is included in the 
prices paid for hewing the round coals, as also for kirving out and stowing 
away the coarse bottom coal, badger, or pricking ; the coals to be sent to 
bank free from jet, splint, foul coal, or stone. 

To be paid for double working in boards per ton on round 

coals. 

To be paid for ramble when it reaches inches per ton, 

and for every inches extra on round coals. 

To be paid for wet working from the roof or bottom per ton 

on round coals. 

For driving winning headways, feet wide, with two men, 

per yard. • 

Holing walls, 6 feet wide, with two men 

Holing walls, 9 feet wide, with two men , ■ 

Driving narrow boards, j 5 feetf wide, with two men, one shilling and 
pence per ya|jd. «• 

. Drivisg narrow boards, 9 feet wide, with two men, one shilling and : 
pence per yard. ^ 

For all narrow places per yard for every additional man* 

, beyond two. ' • • ^ 

“ Drying headways boards, 4 yards wide, per yard, , / i 

^ V ; jSiding over in the broken, when not more than 9 feet wide, and driw^ii 
‘liMways cour5e,«loose at an end, sixpencd per yardj 6 feet wide, , ‘ 

^'i0krTard 



' * HoMrtg walls in Che middle of the pillar, wliU price. ’ ^ 

Putters to be paid for evtery score of tubs, twenty to the scor^ti®^ 
round or small coals, where ponies ^re used, say-~ ' ’ : 

^ l^llere folloit^putiing pric€s!\ ' •> 

It is also agreed that a proper weighing machine be placed at the 
mouth of each pit, for weighing the &als sent to bank, and that^ peffeon, 
be appointed by the owners.to keep an account thereof, and be paid by 
them. And that the hewers be allowed to appoint another person on 
their part, such person to be chosen from among the regular hewers of the 
colliery, and to be paid by the said hefWers 5y subscription. ‘ 

Drivers to be paid shillings and pence per day, of 

not less than ten hours, and to find their own candles. '' 

Trappers to be paid ' shillingr and pence per dky, 

not less than ten hours. 

The hewers to be paid shillings and ' ^ pence per 

shift, of not less than hours working, when requested to '.work- shift 
work. • 

3. The Owners to provide and keep at each pit a weighing machine, and 

whenever any tubs sent to bank shall be suspected to be deficient in 
weig^iit, the coals therein shall be weighed by the heapkeeper, or other 
person appointed for that purpose by the owners, and if found below iqi 
cwt. at the pit, and 8 cwt. at the pit, no paymejoJ 

shall be made for hewing and filling the same, but the hewer thereof shalf 
not be subject to any other forfeiture or penalty on that account. The 
standard weight to be as follows 

lu the pit, 1 1 cwts. 

In l^he pit, 9 cwts. 

No person to enter the weigh -houses except the weighers and the 
agents of the colliery. 

4. The hewers on Che colliery to use their utmost endeavours in working 

the coal to produce as much merchantable round coal as the nature of the 
mine will admit, and keep the same free from stone, band, slate, or foui 
wal ; and if any tub be sent to bank containing pounds of ston& 

band, slate, or foul coal, the hewer shall forfeit 

For each tub in the pit, sixpence per tul\j 

For each^tub in the pit, fourpence per tub. 

^ The hewers to do and perform, except when prevented by accident of 
dln^s, or other unavoitjable cause, when Required, a full and sufficiend 
day s work on each and every workiifg day, or such quantity of woric^ 
Shan be fairly deemed equal to a day’s work of not less than * hour^ 
and not to leave their work until such day's work or Quantity of wwiS 
performed or finished to the extent of each map’s ability. 





.the hewer$ to c^f thdr duf coal ai»d to whiche^ 

' ,^itheir%(^d the overman or deputy shall dedm most convenient, an^ 
th|6 ,^ent of their refusjpg to do so, the deputy toV at 4 iberty to lay ti^; 
: ti^wiy close to^one side of the board. In the longwall the hewers to 
th^ir duH coal and refuse iqto the goaf 4 )etween the pillars ond by the side 
of gateway. * 


Th% headways shall be driven %iot exceeding 7 feet wide, and the 
boards not exceeding 6 yards wide; and when necessary, the boards shall 
be driven 4 yards wide; and that the boards shall be turned out, of the 
headways, not exceeding 3 yards wide, and to be driven 3 yards that width 
' before being laid out ; and shall be holed 3 yjfrds wide, 3 yards from th^ 
top of the pillar ; and no board to be paid for as narrow when above 3 yards 
wide; and the hewers shalfcast aside or^stow away all duff coal or refuse; 
•they ihallalso separate the grey ^r coarse fop coal from the best coals, and 
shall be entitled to the same remuneration as for good coals, provided such 
tubs as they send»to bank be hand-filled and free from admixture with good 
rounder (Jiingley coals, duff coals, slates, stones, or other refuse, and shall 
do shift work wflen it shall be requisite ; and the putters shall put away, 
and the drivers shall duly drive and lead away such a number of corves or 
tubs of coals as shall be considered a reasonable and fair day’s work, such 
day’s work to consist of not less than ten hours, and to commence from the 
tim^ the putters leave bank. And each hewer shall be provided with a 
rake, shovel, maul, and wedges by the owners, for w’hich he shall be 
accountable, and shall provide himself at his own cost with picks, drills, 
and candles ; he shall use a rake ; and the hewers shall, when requested, 
assist the deputies to draw timber, and to be paid per hour ; and 

all the parties hired shall and will, in performing their respective duties* 
obey, abide by, and fulfil all the lawful directions and orders of them, the 
said owners or their agent or agents, at the said colliery. 


6. If the owners, or the parties hired, be desirous of adjusting th® 
we^hing^achine or machines used on the said colliery, and of such their 
desire shdl give to the other party a reasonable notice, an adjustment 
thereof shiml take place in the presence of any two of the parties hired, who 
shall be nominated by the rest for that purpose; and whenever sudi 
’ machine or machines shall bjp four^ incorrect, it shall with all convcni^t 
' jipeed be rectified, bul; not se as to interrupt or stop the working of the? 
said colliwy. 

, 7, It shall be competent for the viewer of the sai(i%colliery to ptevei^ 

the use of gunpowder, either wholly or in part, at his discretion ; and where 
permitted to be^ used, no more "gunpowder to fie employed than 
^]0ces$!lty, * " 

j t/ 8. Each workman f»«r* whom a dwelling-house or room shah 
it 4&led b? the baaiers shall be supplied with a reasonable quantity 
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which he &hall p^y the owners threepence perVeek for legdil^^ 
,'the same, and shall keep in^ood repair the glass in the windoW£|R:^ereo^ 
or pay the owners for the repairs of the same [ but such dwelling-liomse 
or room shall be occupied as and for part of the wages of the occupier, who 
shall not be deemed the. tenant thereof, and who shall forthwith quit tEe 
•same on his ceasing to be the servant of the said owners ; and in case he 
or his family, or any other person who shall be in possession thereof, with 
his consent, shall refuse so to do, it shall be lawfuffor the owners, or their 
agents and servants, or any of them, to enter into and upon such dwelling- 
house or room, and to remove and turn out of possession every person 
occupying the same, and aP furniture and ^effects therein, without having 
recourse to any legal proceedings. 

9. Every workman who shall negligently or Wilfully d’sobey the orders 

of the said owners or their agents, or shall commit a breach of thgse terms* 
and conditions, or shall persist in keeping dogs, asses, or poultry, shall 
forfeit their employment at the end of fourteen days ; or^otherwise it shall 
be lawful for the owners to proceed against every workman so'pffonding, 
according to due course of law. * 

10. All penalties and forfeitures to be paid pursuant to these terms shall 
be demanded and paid on the first pay-day after they shall have been re- 
spectively incurred, and shall be thereupon deducted from the first or next 
following earnings or wages of the person so incurring the same, until fully 
paid ; and if they shall not be demanded on such pay-day, and deductodi^^ 
as aforesaid, or if they shall be abandoned or remitted by the said owi^f 
or their principal agent, they shall not afterwards be enforced or revived, 
or required to be paid. 

Provided always, and it is understood and agreed that nothing herein 
contained shall extend or be construed to extend, to alter, prejudice, lessen, 
or otherwise affect the legal remedies and powers which by law belong to 
masters and servants in their respective relations to each other, or to 
magistrates having jurisdiction in case of dispute or difference between 
them. ‘ 



VI. FORMS OF CAVILLING RULES. 


‘Firs’t Form, 

COLLIERY, 

Rules for the Half-Yearly and Quarterly Cavilling, 

Tffat the pits be cavilled for every half-year, and that every ma 
have a cavil in»for the pits either singly or in sets. 

2. When found necessary to remove any hewer from one pit to anothe 
the last cavil to be the first to shift, but every man going to a pit after th 
cavils have been in, though he be joined to a set pf men, still in referenc 
to the pits, he is last cavil and first to shift. 

3. In every instance where it is found necessary to reduce the numbe 
of men at any flat, the last cavil to shift first, except a man^s cavil be don 
or stopped ; then and in that case the men whose cavil have been stoppe 
shall be first to shift, provided there be no vacant cavil at that flat; bi 
should a cavil fall out at that flat aforesaid during the quarter, they, th 
said men, shall return back to the aforesaid flat and claim the cavil 

4. Should any men be removed from their places, owing to the sal 

places being too far in advance or for other reasons, the said men are t 
claim a cavil at that flat if there be one; if not, they are to go who! 
requested and claim the first vacant cavil at sucfh flat as they may hati 
been sem to, until their own goes on again, or a cavil fall out at his < 
their own flat; but should any man’s cavil that was cavilled to such flat % 
the quarter be done, in such cas^the men (if any) who have come fk)l 
other flats must shift.for the men who were cavilled^ to that flat at th 
commencement of the quarter. Should it be found necessary to remov 
any men from their places, the men to be removed |Jiall receive twcnfe 
four hours’ notice. , 

e. Should any men take a baigain, they are \o be one month m 
fyargaifl before they forfeit their cavil, but should the owners or the 
•viewer take men from ceal-hewing to perform labour in any part df ^ 
^iery, thev. th^said men, shall not forfeit their cavils. 
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Should any fiaSbe all .'‘whole work’’ at Hhe commencement of tfel 
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j a, At auc commencement Of Hie 

qu^er, and pillar working.” commence during such quarts, the 
cavils W wch " whole work ” at the said flat shall ^ the firsTto claim flit 
aforesaid “pillar working.” " . 

',*7,’“'® commencement of the quarter” 

imd the said whole being done during such term or quartet, should 

pi^rwork or broken” commeote at this flat during such 'term or 
quato, the men who were duly cavilled to such aforesaid “ whole work” 
at the commencement of the quarter shall claim such “pillar work.” or 

broken (subject to No. 6 Rule) the same as if they had been cavilled 
to lu 

8. Where any flat is working “broken and whole,” and a certain 
number of men have been cavilled Co such* “ broken ” and “ whole ” at the 
COTmencement of the quarter at such flat, if more men be required iifthS 

k working,” the first cavils to the “ whole ” at such flat 

shaU be the first shrfters to the “broken”; but if men be required to shift 

aforesaid flat, the {ast cavils 
broken shall be the first shifters to the “ w'hole,” but no 

whole men shall have claim in the “broken” as long as any of the 

broken men belonging to such flat be working in the *• whole,” 

9. Whenever a flat is all “ pillar working ” at the commencement of the 
quarter, and whole work commence at the said flat, the last cavils shall 
De first to go to the “ whole ” ; also if necessary to reduce the number of 
nen at a flat. All pillar work ” the last cavils are first to shift 

All Other Bye-Laws relative to “pillar working” shall be 'considered 
binding if agreed on by the men at the flat at the commencement of the 
quarter, and witnessed by the deputy. 

to. The first cavils to the night shift to be the first shifters to the day 
shift, and last cavils to the day shift first shifters to the night shift, the men 
cavilled to the night shift to remain there unless fewer are wanted The 
last new-made set to work in the day shift is the first to go to the night 
shift if more men be req'tiired at nights. 

II. That not less than four men claim a cavil at the commencement of 
the quarter (two men may have a cavil in if they be the last men), but 
should two of the set leave, the other two may claim the cavil for the 
^^”them ** ''a''ing*libertyto set two more men 

la. Should a se».of men be cavilled to two bords or gateways, and have 
» give up one of them during the quarter,^they are to clainvthe firetorleft- 
hand bord or gateway ; but should the said bords afterwards be singled, the 
^ tnen who were cavilled to them to claim them. ^ a > i? 

, i ; 13. Should any set of men having removed from their^it be requested' 
=^q^tum back again, theyfte to go where required. “ 





f l ShasiM four or eigHt men teke a bargjij^, an<i*it only 

Ibe odd men to claim the pit that the bargain is in. ! ; V; 

15. In .devilling for the pits, should any cavil be mis^ out, owing 
mistake on the»part of the overman, that set of men to have a cavil in 
the pits, as also whether they be firstf middle, or last cavil ; if the miataki 
be the men’s own faulty they are to go where determined at the time, * 

In cavilling for thG> places, shoul 3 any cavil be missed out, owing to ah^ 
mistake on the part of the overman, the cavils to be put in over again i bu 
shouiithe fault be on tfie men’s own side, they are to go where the mei 
at the time, and remain at such ^flat during the quarter. Thi 
dfiufi ki' intended to apply *to min who have neglected to give in thei 
^arrows^ names to the overman. 

* <16. ^hat no rule herein containetf slfall be altered without the consen 

of both master and men. 

And^astly. That every man on his arrival at the shaft for th 
purpose ®f asc|nding or descending the said shaft shall inquire of his turr 
when the man (if any) preceding him shall let him know. Also every ma 
shall enter into the cage /or the purpose of ascending or descending th 
shaft in his proper turn, which turn shall date from his arrival at the shaC 
except lads be at the shaft, then and in that case the lads shall ride first. 


Signed for the Owners, 
Signed for the Workmen, 


Witnesses, 


Second Form. 

Some Cavilling Rules as arranged in 1886* 

General, 

/ ' For the purpose of cavilling it is understood that ^ and 

... me entirely distinct and separate collieries, eaph having its own staf t 
and that no changes Sire allowed from either one to th^ 
.fridiout the permission of the viewer. * ; ■ ; 

S"! The hewers m eaclk 4 am are* to be cavilled once each quarter 
-i.'i^^Bfereiit ^rkin£*Dlaces, 
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^ :* ■ ^ 

’ The putters in eafeh seam ‘are to be caville(f'quarterly, at the same to« 
as the hewers, to the different stations. “ 

No hewer or putter will be allpwed to exc|jange from any sdim to 
another without permission from the viewer. ^ " ‘ ^ 

• Rules for the Hewers Quarterly Cavilling for Peaces, 

Whole an1» Broken. ^ ^ « 

I. That there be a sufficient number of men present to see the cavils 
drawn, and that some of the men count them before they are put in. 

*. If any man’s cavil be omitted, he shall stand last in the pit, or if a 
man has two cavils in, he shall claim the firsi one drawn. 

3. The last cavil in each way to be ^the first to remove to any other 
way; if two or more men havo to remove in one day, they must-have 
cavils in for the places they are to go to, hut any man can be shifted for 
two days to any other way if required, and should a cavil.be stopped, and 
the men go to another place, they claim it as a cavil until cheir own 
commences again. 

4. If in any panel of bords, one bord has no wall, the waggonway 
bord to have no wall. If in any other whole wbrking there be no waggon- 
way bord, then the last cavil to have no wall. 

5. Each man to drive his own wall, but in case any wall has to be 
driven from both sides, the man belonging to the wall to have his choice 
of sides if both are turned away in one day ; but if not turned away in one 
day, the men must remain in the side they turn away. 

6. If any man’s wall has to be driven across another man’s bord, the 
man who drives the wall must drive across the bord also. 

7. All headways, drifts, or cross-cuts to be the head of the cavil, but if 
the headways, drifts, or cross-cut and stenton have to be going together, the 
strange man must drive the stenton ; if both are not going together, the 
men to claim the side to which they belong. 

8. If a man has a narrow bord, and a wall to that narrow ford, when 
, they are both going, he is to claim the narrow bord, and the strange man 

the wall. 

All men that are cavilled to headways or ^i^oss-cuts are to turn away the 
bords they win ouf, if required, and should their headways or ci^ss-cut be 
; Stt^jped altogether, they are to claim the last bord won out if it be vacant , 

9'. When a set'' of men are cavilled to a headways course, they shall 
claam all the coal coming ^ut of it, if the mode of workin^be to take half 
a pilfeir off each side of the headways.' If it be considered necessary to 
a whole pillar off each side cf such headways, they shall also claitU 
./the whole of the coal coming out, and in all cases shall claim the Jttdt 
the goaf. " 



; 'C|| are cavHled^o a hea4ways coyirse, and any are to 

lastgaml must be the first to remove. * ^ >,vv 

10. That e|ch set ofanen drive their own jenkins antfsidings^ovejf* In' 
e^h headways oourse in all cases the jenkin to be the head of the cavil 
and then the jud. Should* there be no jenkin, then a siding-over becomqi 
the headiof the cavil if yard work be paid ; if no yard work be paid) thd 
jud remaThs the head of the cavil. Should a jenkin, siding-over, and jud 
be all going together, and strange men hewing with the men belonging the 

j^'coal, the latter to be the one in the jenkin, and the other in the jud, and 
the strange men to hew in the siding-over as required. 

In case both bordways jud and headways lift are going, the bord- 
ways jud to be the head of^ the, cavil, or should the second jenkin belonging 
this coal be goings the inbye ont to be <he head of the cavil, unless yard 
• vfbrkft>e paid, then the one wheje yard work is paid to be the head of the 
cavil; but should yard work be paid in both places, that in which the 
highest yard pric^ is paid to be the head of the cavil. 

1 1. If*any (^d man be cavilled to the broken, and shall have a jenkin 
and jud going together, he shall have half of his work in each place, and if 
a man’s marrow be off work through sickness or accident he shall have the 
same privilege. 

12. In cavilling for ways, to start at the first cavil and follow right 
through. If any are to be omitted, they must be the last ones. 

13. No cope shall be considered binding unless sanctioned by the 
overman. 

14. Should any hewer by accident or sickness be prevented from 
following his own employment and be employed at shift work, the same 
shall have his own cavil when able to resume his own work. 

15. If any hewer be found taking away or using picks belonging to 

other men, he shall be fined 5 s. for each pick ; the same to be paid to the 
man to whom the picks belong. » 

16. I^any workman put a pick into his lamp or any other lamp he 
shall be fined 20s. ; the same to be paid to the Local Accident Fund. 

• / 

^ Longwall. , 

» 

^ . I, In*all cases the winning to be the head of the cavil, and if ei^it 
\ be hewing in one gateway, they must drive the wimping alternately, < 3 ^ 
cavil in eat^ gateway to win the first jud out. In all other reape^ 
the broken rules*to apply. » « . ^ 

Sv' y f. When there is a jud on each side of a gateway, and in case 
1: i juds be doneavorking, and the* winning to be driven, the men 

is done to claim the winning. 



wurntMa ' Am 

k%Us for the it^utter%' Quarterly Cavilling for Stat^ms:^ 

t. The last c?vil at*a flat to be the first to rembve to any other flat 

But if a new flat commences, the last cavil at ^the old one to claim ^0 
new one first. , ^ ^ ® 

' 2. The first cavil at any flat to stop at it as long as any ^coals are 

coming to that flat. r ' o o ^ 

5. If there be spare putters that have no cavil, and there is a way that 
can do without a putter or putters, they must have cavils in with the spare 
putters. 

4. During the course of tlie quartef, poni'es can be changed to any flats 
that the overman considers necessary. r » 

5. Should ponies be changf^d*^ at any flat during the course of a,.shig:, , 
the putters must keep their own “ goings.'*’ 

6. All putters to have cavils in. If there should be pny spare ones, to 

be the last cavils. ^ 

7. Each putter to bring his own pony out and see it into its proper 
stall when he is putting at his own flat ; but if changed to another flat and 
pony, he brings the pony out he is changed to. ^ 

8. If a putter be off work, and cavils be put in at the stables, whoever 
gets the cavil to remain at it until the putter starts again. 


Third Form. 

Colliery Cavilling Rules. 

1. The last cavils are first to shift from any flat if required to do so. 

2. The first cavils of the hewers are the first to put if required, and after 

one man has put, eveiy man at that flat must have a turn before it is his 
turn again. " 

3. Any stranger coming on to the colliery must go to any flat where be 
is required, and last cavil to be first to shift to«any flat if requested to do so, 
and after the stranpr sees his leader put, he^is next,putter. 

4. Any man or men a fortnight out of his cavil, at shift b’r bargain 

^ork, loses his C2;il, unless the bargain be given up, in which case be 
returns to his own cavil again. r 

. 5^ Any man shifted out of his own cavil a fortnighf, Ipses his cavi]^ 
; unless men are wanted at the flat be came from and men 'are wantM from 

flat he shifted to. • ' r ^ ® 

^ . 64 The hewers to be cavilled double, but if single, thq one tt) go in flr^l 



o^er tii back tiie»same' as wotiang.^doubl^" othwi^';fii!^^-'^i‘ 
^;^'!'bi5<^i into the place.' - -' ' 

; 7* Last .cavil at any«flat to go to the broken of their own 

Igoyid^ there are not any men out of a cavil when any more men 
wanted into the broken. • 

8. No exchange to, be made either by hewer or putter without 
acquainting the overmty;i and getting tiis consent. 

9. Any cavils omitted, whether hewer or putter, the same to have a 
cavil in for each flat, alsS whether they be first or last shifter from the 
flat. 

10. Any man or men having two cavils in, he is to take the first. 

11. Any man* or men*refusfng to put, or find a putter, when it is 
• Ms ttrn to put, to forfeit 2s. 6d. Jine. 

12. Last cavil from any flat, whether hewer or putter, first shifter to 
night shif)^ * 

13. Atiy mail’s cavil that may have to be forewon must claim outbye 
side first till holed, and any man’s cavil stopped, he must go where re- 
quested. 

14. No man or men on notice to have a cavil in, but to work their 
notice out in spare places. 

15. If a stranger starts, and is sent along with a single man, he 
claims that cavil as if he had been cavilled to it at the cavilling. 

Putters. 

Last cavil at any flat to shift to any flat where he may be wanted. 



VII. JOINT-COMMITTEE RULES. 


Northumberland Steam Colliery Owners’ and Miners’ 

JOINT-COMMitTEE.* 

I. That the object of the Joint-Comniittee shall be to discuss all ques- 
tions (except such as may be termed county questions, or q;iestions affecting 
the general trade) relating to matters of wages, practices of workhjg, or any 
other subject which may arise from time to time at any particular colliery, 
and which shall be referred to the consideration of the Committee by the 
parties concerned. The Committee shall discuss all disputes and hear 
evidence, and their decision shall be final 

ition 2. The Committee shall consist of six representatives chosen by the 
Miners’ Union, and six representatives chosen by the Steam Collieries 
Defence Association, and a Chairman to be chosen annually by the two 
' Associations, which Chairman shall have a vote. 

3. At meetings of this Committee it shall be deemed that there shall 
be no quorum unless the Chairman and at least three members of each 
Association be present. 

». 4. Each party to pay its own expenses. 

5. Should any alteration of, or addition to, these Rules be desired, notice 
of such change shall be^given at the meeting previous to its discussion. 

6. If any member of the Committee is directly interested iij ;.ry ques- 
tion under discussion, he shall abstain from voting, and a member from the 
opposite party shall also abstain from voting. 

7. That an agenda of the cases to be |jeard by the Joint-Committee 
shall be sent out tt least four clear days before each meeting, aij^d it shall 
not be competent for any member to propose any other matter for dis- 
eussion. 

8. When both owners uind miners have cases on the aghnda paper, one 
case from each side shall be considered Alternately. 


* Rjtles t to II as issued by the Steam Collieries Defence Association, Mideh 1877. 
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9 , That if any case is r^errefi to arbitratipn^ an 4 the 
agree as to the appointment of an umpire, the ChSirman of the 
Commiflee shall make the selectfen. * • 

io« All applications fhr advances oV reductions in any portion of a pit ■ 
sltall open out tlfe question of the prices paid to the same class of workmen 
throughout the whole of thS pit. * * ' f - 

Tjiat before any .change in hewing prices be entertained, it must be AirfS 
clearly shown that the average wage on which the claim is made is at feast ^*8^1 
5 per cent, above or below the county average. . , j 


Additional Rules. 

12. — 13//! fufy 1878.— That in filture both the owners and the men give 
not less than ten clear days’ notice of any application to the Joint-Com* 

,n\[tteg. The notice between the two As^gations to remain as at present 

12M J^ay and i^th July 188J.— It was decided that in future all notices 
should be given ip writing, and either signed by an official or stamped. 

13. — Jidy 1893. — That the rule be that the three pays paid before 
the written notice be taken, excluding the first and last pays of the quarter, 
but that no evidence as to any pays be excluded. 

July 1882. — ^there two pits are cavilled through they are to 
be considered as one, and the average of the whole taken. 

15. — loM November 1883.— Decided that all pays be considered to 
commence on the Monday, each Sunday’s wage to come into the following 



Avei^ 

wage/ 


pay. 

16. — \2th July 1879. — 7 'he county average being taken at 4s. pjd., 

it was agreed that the increase of hours, where it leads to an increase of 
work, should be taken at 4|d. as the maximum, but each case to depend 
on its own merits. It is understood that no owner can claim any reduction 
unless the pit’s average is at least 5 per cent, above 5s. 2d. In case of 
any colliery claiming an advance, the county average is to be taken at 
4s. 9id., plus any advantage which may have arisen from the increase of 
hours. * 

17. -^!?^/^ May 1890. — It is agreed as a permanent settlement of the 
question that for the purposes of Joint-Committee the hewers’ basis average 
wage of soft coal collieries be 4s. •7jd. for short hours and 5s. for long 
hours ; but that in any jiearn when hewers are required by the manager to 
nick or sllbot the coal in other than winning or narrow filaces the average 
wage of steam coal collieries shall obtain. 






3 *« coLLiEsY wdxiim Ai^ 

I . Nomnkr i8?o.— In futufe, advances and reductions 

commence on the first pay commencing after the decision. ' 

19. -9/^ July 1881!— It was agreed that in fiFture reports and awards 
should state the date at which any contemplated change shduld take place. 

20. — 18/A January 1879.-11 was agreed that in future no case can be 

reheard until one meeting intervenes. ^ 

21. 12/A January 1895.— The Joint -Comnrittee recommend ibat 
agreements settling cases should be confirmed by this committee and 
recorded on the minutes. 

22. — 26/A April i879.-i-The Chairman to be re-elected annually at 

the meeting held on the second Saturday in May, the question of his 
re-election having been previous]^’ discussed af the preceding bi-monthly 
meeting of the Joint-Committee. c. o 


Durham Coalowners’ Association and Durham 
Miners' Association.* 

T. The Joint-Committee shall take into consideration and determine 
local disputes arising at any particular colliery belonging to a member of 
the Durham Coalowners’ Association between the management and the 
workmen thereof (hereinafter referred to as the parties) except on county 
questions. ^ 

2. The Committee to be composed of six members chosen by the 
Durham Coalowners’ Association and six members of the Durham 
Miners’ Association, together with an impartial Chairman to be chosen 
annually in March (or at such other times as the office may become 
vacant) by the Owners’ Association and the Durham County Mining 
Federation. 

3. The Owners’ and Miners’ Associations shall each elect a Secretary 

to represent them in the transaction of the business of the Committee, and 
each Association shall givewriltei. notice of such appointment other 

Association, and each such Secretary shall remain in office until he shall 
resign or be withdrawn by the Association which elected him. 

The Secretaries shall attend all meetings of the Committee and be 
entitled to take pa-t in the examination of witnesses or in the ^scussiod 
of any matter before the Committee, but they shall have no power to move 
or second any rescCution or to vote on any question before the Committee, 
unless either Secretary b^ also one of t\e elected members of the Com-' 
mkt^, in which case he shall in that capacity have ail ^he rights and 
privileges of a member. ^ 


Joint-Committee Rules, adopted i6th Feliruary 1^3. ^ 



mN^comiTmM Mmns: :i ^ 

' ' ' ' ' 

;y .4. The Coininittee shgll, except on coin% qujstions 
'*4^Slie<j|| have fuU power to settk, either by ^ts own decision or by 
"ehce to arbitration or otherwise, all questions relating jp wages^ rates of 
paytnont for altered mefhods of worlting, and all questions or disputes Of 
other descfiption which may arise from time to time between the 
parties at any particular colliery relating to matters affecting that colliery 
and whiqh shall be referred to the consideration of the Committee by 
either of the parties coacerned, and tlie decisions of the Committee shall 
be binding. 

5. County questions *are those in which any decision given by the 
Committee would establish a precedent affeqting either the whole of the 
collieries in the county or several* collieries, or those which have been 
decided by the Owners’ and Miners’ Associations to be county questions 
qr wjiich are under discussion between* the Associations as affecting the 
county. If the hearing of a c^se is opposed on the ground of its being 
a county question, such opposition may be put forward at any time by 
either theiOwners’ or Workmen’s Association, or by a member of the Com- 
mittee, of by either Secretary of the Committee, and the Joint-Committee 
shall determine whether the contention that the case is a county question 
has been sustained. • 


6. The collieries are to be classed into three districts with the follow- 
ing boundaries 

(a.) The East District to comprise all those collieries which lie to the 
east of the Team Valley Railway. 

(if.) The North District to comprise all those collieries which lie to 
the west of the Team Valley Railway and north of the Lanchester 
Valley Railway. 

(f.) The Auckland District to comprise all those collieries which He to 
the west of the Team Valley Railway and south of the Lanchester 
Valley Railway. 

The owner of any colliery situated on the boundary line of any district 
shall have the option of choosing the district in which such colliery shall 
be incly^ed. 

7. The meetings of the Joint-Committee shall be held in Newcastle- 
on-Tyne or such other convenient place as may be fixed by the Com- 
mittee and at such dates and hours as may be fixed by the Chairman. 

8. In any case brought before the Joint-Committee the owners may 

be represented by one or more of their agents and the workmen by any 
of the workmen employed upon the colliery frqm -tyhich the case is 
sent or by the (?heckweighman of that colliery, but it shall be competent 
for either side^tc bring such witnesses as they may deem necessary. • - 

9. fhe county standard wages ai\d hours of the various classes of 

.%orkmen shall be those. Agreed td between the two Associations modi^ 
vop or dovm by ^ change brought about by any county agreement . ; 
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Jo. All decisions of the. Committee* shaJ 3 be in accordance with 
county awards, county agreements, county customs, and county arrange^ 
ments, whether ^uch «re in writing or Ltherwisa, and the decilions 
the Committee in all cases shall be ‘such as to bring practices, hqurs, or 
wages as nearly as may be into accord with the recognised county 
standards. ‘ • 

n. Before any application for an advance or, reduction in {he wages 
of hewers (including kirvers and tub loaders) shalVbe entertained it must, 
except as provided in Rule r 2, be clearly shown that the average wage 
earned by the same class of persons in the selim (or portion of a seam 
if cavilled separately) is at l^ast five per cent, above or below the recog- 
nised county standard rate, but there 'shall be excluded from the averages 
the earnings of any hewers who are paid an exb-a price in addition to the 
ordinary rates in consideration pf“tkeir working at night'under any special 
arrangement. « e • • 

Before any application for an advance or reduction in the wages of any 
other classes of workmen paid by the piece shall be entertained it must be 
clearly shown, if the application relates to workmen e^nploybd under- 
ground and paid by the piece, that the average wage earned by the same 
class or classes of persons in the seam is ati least five per cent, above 
or below the recognised county standard rate, or if the application 
relates to workmen at bank paid by the piece that the average wage 
earned by the same class or classes of persons employed at the pit is 
at least five per cent, above or below the recognised county standard 
rate. 

12. If either party desires a revision of the hewing prices of the 
various districts comprising a seam, the Joint-Committee may make 
such revision or send it to arbitration although the average of the seam 
is not five per cent, above or below the county average, provided that 
in such cases the general average of the seam prevailing before the 
revision shall be as nearly as possible maintained. 

13. The prices to^be paid to hewers or other classes of workmen 

paid by the piece employecT^.- ’^ew seams, or at broken, or m ^d er any 
other changed mode or conditions of working in any seam, ibr which 
prices are not already fixed, shall, on application, be settled by arbitra- 
tion if they cannot be arranged by mutual* agreement or by the Joint- 
Committee. , ' • 

14. In cases of extension or recommencement of districts, the prices 
previously paid im such districts shall be paid in all extensions of the 
workings, except where boundaries are otherwise specifica^y defined. 

1I5. On the application of the owners or workmen at any colliery, an 
area of and distance from goaf governing the payment of brokSh prices 
shall, if not already fixed by agreement or custopi, be fixed by the Joina* 
‘'Committee or arbitration. 



JOil^-COUMITTEE XUM% J 

i All applications by t)ne party for advances o»*reditctiotos ^ r 
ypork plices shall entitlj the otl^r side to raiie th^ question of the pidcc»; 
paid to the same class, of workmen, throughout the vihole of the 
iVwi all applications for advances or reductions of the datal wages of aoy 
workmen shall entitle tha other side to raise the question of the datal 
wagefe psid to workmen of the same class throughout the whole of the pit^ 
provided* that, in eitheV case, not less than seven clear days before the 
day appointed for he&ring by Joint -Committee, a statement of any 
counter-claim intended to,bc made, together with a statement of average 
earnings or datal wages, as provided for in Rule i8, shall be handed 
to the manager, or, as the c^e m^’*be, to fhe workmen of the colliery, 
and, in the case of hewing prices, specifying the names of the districts 
where the advanqps or recfuctioi»s are sought. 'J'he provisions of Rule 1 1 
shalVippJy to counter-claims in the same way original applications. 

17. In the event of any change being made by the owners of a 
colliery in the nTethods of working a mine, or any part thereof, or in the 
condition# under which tlie labour concerned is performed, no stoppage, 
of work by the Workmen shall take place, and in the event of a change 
of wages being awarded by the Committee or arbitration in consequence 
of such altered methods* or conditions of working, such change shall 
take effect from the commencement of the altered mode or conditions 
of working. 

18. No request for advance, reduction, or revision of piece-work 

prices, or datal wages, shall be entertained unless a statement showing 
the average earnings per shift, or of the datal wages, has been supplied 
by the Secretary of the Owners’ or Workmen’s side of the Committee, as 
the case may be, to the other Secretary at least nine clear days before the 
date fixed for hearing by Joint-Committee. In the case of piece-work 
the averages thus supplied shall be those of at least three recent consecu- 
tive pays (each given separately) actually received by the workmen, 
excluding the first and last pays of each quarter and the two pays im- 
mediately following the date of a decision,^^rd,cr agreement becoming 
operatiWKt The averages of seams, aneNjfme districts where the advance, 
reduction, or revision is asked for, shall be supplied in each case, and 
also the numbers and dates of thp pays. The Joint-Committee in con-* 
sidetring and determining clajpis for advance or reduction of piece-worjk , 
prices sh^l be guided by the difference between the average earnings of 
the workmen during the pays for which averages have been supplied and 
the county standard rate for the class concerned, %nd in considering’ 
4nd determining claims resj[)ec;fing datal wag^ shall be guided by the;, 
'"difference between the datal wage of the workmen concerned aid Ih^ i 
county standard wage for that class. . r 

'a * • • t ' ’ 

19. In those^ases where either piece-work or datal work is 

jt shall ]£ competent for the owners to say which method of pap^ 
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fibill be adopted, an(^ if rate? are not already Hxed therefor to have atibh: 
fix«i on application to the* Committee, (but failing local agreertot 
change in the method of payment .shall not tak^ place until such appli- ‘ 
cation to Committee be made. / * *. 

20. When both owners and workmen have cases for consideration 
the cases of each shall be considered alternately, and lists of . cases to 
be considered at any meeting shdl be exchanpd between '“the Wi^o 

' Secretaries at least fourteen days before such meeting ; and it shall not 
be competent for the Committee to discuss any other matter than shall 
be specified in such lists unless the parties concerned agree to any very 
urgent case being heard, and both side;^s of the Committee concur. 

21. No demand from the workmen at any colliery shall be enter- 
tained where, within the three pays supplied as per Rule i8, or, where 
averages are not required, ’‘ithid the three pays prior to the day appdlnt^ 
for hearing, loosing before time or restriction of work by the class of work- 
men seeking the change has been a general practice. ' No demand of 
either party shall be considered by the Committee if the party i^ubmitting 
the demand is not carrying out or has within the previoifs three months 
failed to carry out any county or local agreement or any previous decision 
of the Joint-Committee or any award. 

22. If any objection is to be raised to the hearing of a claim or 
counter-claim (except as a county question), written notice stating the 
particulars of such. objection shall be given to the manager or the work- 
men of the colliery, as the case may. be, and such notice shall, as re- 
gards claims, be given seven clear days before the day appointed for 
hearing, and, as regards counter-claims, four clear days before the day 
appointed for hearing, but if the cause of objection arises within such 
seven or four days then the notice may be given at any time previous 
to the time appointed for hearing. 

23. The Committee shall in all cases where such is possible deter- 
mine the questions submitted to its consideration without calling upon the 
Chairman for his casting 

24. On any case being submiYied to the Committee the pllfSes may 
each state their case and may bring forward in support such evidence as 
they deem necessary and as the Committee may consider relevant. 
During the hearing of evidence there shall be no discussion or argument, 
the examination oV witnesses being confined to putting the Committee 
into possession of the facts bearing on the case. When the witnesses 
have completed thfeir evidence they shall retire and the members of the 
Committee shall then disoiiss and endeaveur to arrive at a^decision on the 
case. In the event of their failing to arfive at a unanimous’ decision any 
member may propose a motion for settling the jnatter and the Chairman^ 

; shall put such motion to the Committee and it shall be^jxietermined by a 
ti^e taken by show of hands. If the votes are equal thoAChairman sha^' 



d^ide the questioii^at mue or shall i^fer it arbitration 
.-ffipbn as he may think fit. 1^ the number members preserit represent' 
ng the owners and workmen respectively is unequal, tl^ voting shaji h^ 
[eemed to be^ual if a*ll the workmen’s representatives present vote one 
ray and those of the owners the othqr. 

, 25, ynless otherwise arranged by mutual agreement, by the Jmnt- 
:«mmit!ee, or by arbitration, all advances and reductions shall take eff^ 
rom the beginning of the pay commencing first after the date of the- 

Jecision or award. , . 

26. In the event of any payment of back-money being awarded,^ the 
Chairman of the Joint-Comniittep ’shall decide upon the period (not 
exceeding fourteen weeks prior to the day appointed for heanng by the 
Joint-Committee)L for whic'h such payment shall be made. 

#7. in any case referred Jo arbitratroif^ party shall appoint a 
disinterested arbitrator within twenty-one days of the date of the reference } 
and if within thft said twenty-one days either of the pardes fail to appoint 
an arbitrator, the arbitrator appointed shall ask the Chairman of the Joints 
Committee to Authorise him to hear and determine the matter referred* 
and make an award which shall be binding on both [larties. 

28. If in any case referred to arbitration the arbitrators are unable to 
decide on the claim and fail to agree as to the appointment of an urnpire^ 
each arbitrator shall nominate not exceeding two persons, not bemg' 
colliery owners, mining engineers having charge of or .being interested m 
any colliery, or members or officials of any Colliery Owners or V\orkmens 
Association, and the Chairman of the Joint-Committee shall appoint a 
person from among those thus nominated. 

20. On any case sent by the Committee for report, the persons 
appointed shall, if possible, submit their report to the Jomt-Committee 
for the same district at its next meeting after the date of the reference. 

to. In any case referred by the Committee for report, if the persons 
appointed are unable to agree upon a 3«M-report, they shall submit sepa- 
rate reoprts showing the points on whiMjiia differ. 

ti. ^ases shall not be reconsid^fed^until after the lapse of twel^ 
weeks from the date of their last hearing, or from the date of an award 
or agreement affecting the question proposed to be dealt with m the case.. 





vill.-COAL MINES REGULATION ACT. 189 

(59 & 60 ViCT. C. 43). 


This Act, which amended - supplemented the Act of 1887 in cactai 

rnl? 7 ^ 

blHe f K P''®''’''""* g"'“ i" f“ll. and foltowing it will b 

lound the fuither amending Acts of 1900, 1894, and 1905. • 

An Act to amend the Coal Mines Regulation Act, 1887. 

[14M August 1896.] » 

i.-(i.) The power to propose, amend, and modify special rules foi 

o« Regulation Act, 1887 (in this Act referred 

0 as the principal Act), shall include powers with respect to any of the 
ollowing matters f uic 

(«.) The nature and description of the lights or lamps to be used in 
ther' Tnr*^ trimming 

(A) The description of explosives to be used in the mine, the mode 

of using and of storing such explosives, and of making and 
stemming holes, and the times at which and the manner in which 
shots are to be fired in the mine; and 

(c.) The number or clSsir^ persons, if any, to be permitted to 
fed '"and 

(</.) The watering or efficient damping df the mine or any wavs or 
places thereiji ; and ‘ ‘ ur 

(«.) Generally the precautions to be adopted for the prevention of 
acadents froai inflammable gas and coal dust. 

^ (2.) While any special jiiles made und^r this section ar^in force in an? 
me, Iny genera] rule contained in secl«on 49 of the prlhgipal Act, and 
ly special rule established under the principal Act, shall, if and S far as 
IS inconsistent with any special rules Vnade under thii section, be sus** 

nded m relation to that mine. ^ * 



\Act Of , 

i Where any matter intdiifwence is referred to ^fbitratfon 
prindj^ Act, a majority of the workmen employed in the mine to ; 
the arbitration relates n^, on gfving such securitjf, if ai^, as may 
to the arbitrators or umpire sufficient to provide for the costs oocaaionfed 
by such representation, appoint any person to represent the workme^ w 
iny class of them, on the arbitration, and any person so appointed shall be 
entitled to attend and take part in thejiroceedings of the arbitration to su^ 
extent and in such maniier as the arbitrators or umpire may direct, and be 
subject to the same liability with respect to costs so occasioned as if he were 
a party to the arbitration. * 

3. The plan required to be kept in pursuance of section 34 of the 
principal Act shall show the position of the working therein mentioned 

with regard to the surface, and *the poskion, extension, and direction of 

every kndwn fault or dislocation^f the seamwltNtg vertical throw. 

4. — (i.) For^ub-sections (i) and (2) of section 38 of the principal Act 
shall be sifbstituted the following sub-sections : 

“ (1.) Where any mine or seam is abandoned, the person who is owner 
of the mine or seam at the time of its abandonment shall, within 
three months after tfie abandonment, send to a Secretary of State; 

(i.) An accurate plan of the mine or seam, being either the origi- 
nal working plan or an accurate copy thereof made by a com- 
petent draftsman, and showing — 

{a,) The boundaries of the workings of the mine or seam, 
including not only the working faces, but also all headings 
in advance thereof, up to the time of the abandonment ^ 
(/a) The pillars of coal or other mineral remaining un- 
worked j 

{c.) The position, direction, and extent of every known fault 
or dislocation of the seam with its vertical throw ; 

(d.) The position of the workijp wilh regard to the surface 
boundary ; ^ 

{e) The general direction and rate of dip of the strata ; am 
{/.) A statcmeait of the depth of the shaft from the surface 
to the^seam abandoned ; and 

fii.) A section of the strata sunk through, or, if that is no 
reasonably practicable, a statement of the^epth of the Shai 
witl^a sectiori of the seam. ^ 

‘Every sjjidh plan must be* «n a scale of not less than that ff th 
Ordnance Survey of 25 inches tp the mile, or on the same scale, 4 
the plan used at .the mine-at the time of its abandonment, 
acduracy must be certified, so far as is reasonably practicable, ^ 



' ■ '■ , ' 1 ' - , '■ 

surveyor or other pei^n approved'' in that behalf by an inspa^ of 
mines. ' ' 

f ' e , ^ 

**(2.) The plan and section shill be preserved under the- care .of the, 
Secretary of State ; but no person, except an inspector under thfSa 
Act, shall be entitled without' the conserft of the owner of the mitte 
or seam, or the license of a Secretary of Sta,te, to see the jrlan when 
so sent until after the expiration of ten yea^s from the time of !he 
abandonment : Provided that such license shall not be granted 
unless the Secretary of State is satisfied lhat the inspection of such 
plan is necessary in the interests of safety.” 

(2.) The High Court, or in Scotland the Court of Session, may, 
on application by or on behalf of the Secretary of Stafe, make an order 
requiring any person wl^-’has7 for the time being, the custody o#'*pdS- 
scssion of any plan or section of an abandoned mine or seam to produce 
it to the Secretary of State for the purpose of inspection o? copying. 

5. — (i.) The inspection before the commencement of vork required by 
Rule 4 (i) contained in section 49 of the principal Act, shall extend to all 
working places in which work is temporarily sto^)ped within any ventilating 
district in which the men have to w’ork. 

(2.) A safety-lamp shall not be used in any mine or part of a mine by 
any person employed therein unless it is provided by the owner of the 
mine, and no portion of any safety-lamp shall be removed by any person 
from the mine while the lamp is in ordinary use, 

(3.) In Rule 12 of the general rules contained in section 49 of the 
principal Act, for the words, “nor shall coal or coal dust be used for 
tamping,” shall be substituted the words, “and only clay or other non- 
inflammable substances shall be used for stemming, and shall be provided 
by the owner of the mine,” 

6. A Secretary of State^orT^ng satisfied that any explos^ff^is or is 
likely to become dangerous, may, by order, of which notice shall be given 
in such manner as he may direct, prohibit the use thereof in any mine, dr 
in any class of mines, either absolutely or su^bject to conditions, and the 
provisions of the principal Act as to contraventions of general jples shall 
apply to contraventions of any such prohibitions. 

ft 

7. This Act may be cited as the Coal (Mines Regulation A< 5 :t, iSpfi,, 
and principal Act and the Coal ^^ines (Check Weights) Act, 1894^ 
^d this Act may be cited collectively as the Coal Mines Regulation Acts^ 
1887 to 1896. 



IX. M*INES (PROHIBITION OF CHILD LABOUR 
UNDERGROUND) ACT, 1900 
(63 & 64 C.2l). 


Act to Brohibit* Chi«d LAj*«^^nERGR0UHD in Mines. 

• •• • [3c^^ July 1900^^ 

1. — (i.) A \foy under the age of thirteen years shall not be employed 
in or allowed to be for the purpose of employment in any mine below 
ground, and actordingly sections four and five of the Coal Mines Re^la- 
tion Act 1887, and section four of the Metalliferous Mines Regulation Ac^ 
1872, shall be read and have effect as if for the word “twelve” the word 
“thirteen ” were substituted therein. 

(2.) Nothing in this section shall apply to any boy who has been 
lawfully employed in any mine below ground before the passing of this 
Act. 

2. This Act may be cited as the Mines (Prohibition of Child Labour 
Underground) Act, 1900. 


X. COAL MINES (CHECK WEIGHER) 
ACT, 18^ 

(57 & 58 52)- 


An Act to amend -jhe Provisions of the Coal Mines Regulation 
Act, 1887, WITH respect to Check WEiorffeRS. [25/A Aif^i 

1S94.] 


1. If the owner, 


tny ir any per^ 

any such owner, 


ler, agenn or manager of at 

employed by.pt acting under the,mstructions of .. ^ 

manag«, interferes with the appointment of a check weighe^ or « 
» afford proper fadlities the.holding of any mating for the pu^| 
.. y.ting Such a^intment, in any case m which the persons 
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<5 ' ' , ‘ 

make the appointm^t do ngt possess or are finable to obtain 4 suiiablif" 
Hieetihg place, or attempts,( whether by threats, bribes, promise^) notice 
of dismissal, or ^.otherwise howsoever, to exercis^ improper influence in 
respect of such appointment, or to induce the persons entitled to appoint 
a check weigher,^ or any of them, not to reappoint a checlc weigher, or to 
vote for or against any particular person or class of persons in the appoint- 
ment of a check weigher, such owper, agent, or ' manager shallobe guilty 
of an offence against the Coal Mines Regulation Act, 1887. 

2. This Act may be cited as the Coal Mines (Check Weigher) Act, 
1894. 


XL COAL MINES (WEIGHING 01 ^ 
MINERALS) ACT, 1905 

(s Edw. VII. c. 9.J 


An Act to amend the Provisions of the Coal Mines Regulation 
Act, 1887, WHICH relate to the Weighing of Minerals. 
[4M August 1905.] 

I. — (i.) The power conferred by the principal Act on the persons 
employed in a mine, and paid according to the weight of the mineral 
gotten by them, to appoint a check weigher, shall include power to appoint 
a deputy to act in the absence of the check weigher for reasonable cause, 
and the expression “cl\^ck weigher” when used in the principal Act and 
in this Act shall include anlhi#<;h deputy check weigher dpriug such 
absence as aforesaid. 

(2.) A statutory declaration, made by the person who presided at a 
meeting for the purpose of appointing a check we’gher or deputy check 
weigher, to the effebt that he presided at that meeting, and that t^'ie person 
named in the declaration was duly appointed check weigher or deputy 
check weigher, as ^he case may be, by that meeting, shall be forthwith 
delivered to the owner, agtnt, or manager of the mine, anf shall htprimd 
facie evidence of that appointment. ‘ 

(3.) IVhere the check weigher or deputy check weig|ier was appointed^ 
by a majority ascertained by ballot of the persons empldyed in ‘the mine^ ? 
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;aai 4 |)Rid according to the^min«ral gotten, the declatsitiort fell SO 
iand be -was not so appointed, then it shall slite the*names of the 
by whdfb or on whose behalf the check wei|her or deputy check wdghet 
was appointee^ Wher# a check weigher or deputy Jheck weigher 
afjpointed by such a majority as aforesaid, he shall be* deemed to be 
appointed on behalf of Jfll the persons employed in tHe mine who are 
entitled to appoint him. 

(4.) The facilities to be afforded to a check weigher under section 
thirteen of the principal Act shall include provision for a check weigher of 
a shelter from the weather, containing the number of cubic feet requisite 
for two persons, a desk or table at whtch the theck weigher may write, and 
a sufficient number of weights to test the weighing machine. 

• • 

When a check weigher dr depufj^heck weigher is appointed by a 
nfajOTty^iscertained by ballot qf the person?*fesmloyed in the mine, and 
paid according to the mineral gotten, he shalbnot be removed by the 
persons employe?! in the mine except by a majority ascertained by ballot 
of the peaons employed and paid as aforesaid at the time of the removal. 

2. — (i.) For the purposes of the principal Act and of this Act the 
persons who are entitled under section thirteen of the principal Act to- 
appoint a check w’eigher, and from whom he is entitled under section 
fourteen of the principal Act to recover his wages or recompense, shall be 
deemed to include not only the persons in charge of the working places^ 
but also all holers, fillers, trammers, and other persons who are paid 
according to the weight of the mineral gotten. 

(2.) Where there are persons employed in a mine who are employed 
by a contractor who is himself paid according to weight of mineral gotten,, 
such persons, if they are either in charge of the working places or are 
holers, fillers, trammers, or brushers, shall, notwithstanding that they are 
paid by the contractor and otherwise than in accordance with the weight 
of mineral gotten, be deemed to be included ^oqg those who are entitled 
to appoiiit a check weigher, and from Jth he is entitled as aforesaid to 
recover wages or recompense, but the proportion of such wages or recoin- , 
pense recoverable in respect of such persons shall be paid by the contractor 

who employs them, and recoverable by the check weigher from him alone. ; 

• • 

(3.) 'ihe wages or recompense which a check wSigher may recovejr 
under section fourteen of the principal Act shall include expenses properly 
incurred by him in carrying out his work under the priJcipal Act, 

, . 3. AJI persons who are entitled hj the principal Act or this Act 

l^)point a check weigher deputy check weigher shall have due nd^' 
j^ven to them of the intention to appoint a check weigher or deputy 
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^ ** pitheatf or <«h«wise specifying the i 

the meltmg, and have the same facilities ^ven to^“ 

jf. 

. 4 .— (i.) This Act shall be construed as one with the principal Act 
(a.) This Act may be cited as tlj? Coal Mines-fWaighing of kinerak 

CmI vr^’“p ^^8“'““'°" Acts, «i887®to ?896, and^ 

Amendment Act, 1903, and this Ac 
»tay be cited collectively as the Coal Mines Regulation Act^887 to Wj 



XIL— EXPLOSIVES ORDER. 


The following is a summary* .of the chief provisions of the Order now 

'fSe Order contains a list of explosives which h^ve passed the Govern- 
ment test — called “ Permitted Explosives.” 

The Order applies specially to two classes of seams in coal mines:— 
Class I— 4 eams^in which inflammable gas has been found within the 
previous three months in such quantity as to be indicative of danger; 
and Class 2— Seams which |ire not naturally wet throughout. 

In these seams the use of all explosives except the permitted explosives 
is prohibited— in Class i throughout the seam— in Class 2 in all roads 
and in all dry and dusty places: and the use even of the permitted 
explosives is subject to the following conditions : — 

(a.) The charge to be placed in a properly drilled shot hole with 
sufficient stemming. 

(l>.\ The charge to be fired by an efficient electrical apparatus or other 
means equally safe. 

(f.) The charge to be fired by a competent person appointed in 
writing by the owner, agent, or manager, not being a person whose 
wages depend on the amount of mineral to be gotten. 

The use of permitted explosives in maii^ ha*ilage roads and main 
•intakes ^s ^ubject to the further conation that every part of the roof, 
floor, and sides within a distance of 20 yards from the place where the 
shot is fired must, unless naturally wet, be thoroughly watered at the 
time of firing. 

In se^is not included in* the two cla,sses just meiiiioned, the Order 
applies only to the main haulage roads and main intakes; in them an 
Alternative is allowed :— If explosives not in the pernytted list are 
the workmen, wkh certain eacepfions, must be withdrawn from the 
when th^shots^are fired ; but if permitted explosives are used, thekrath* 

— ; 

4 Ai appended to the offidkl Abtraet of the Coal Mines Regulation Acts, 
crfihe SecrJLuy of l^tate. 
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men need not be (.withdrawn, provided *the roof, floor, and sides witbki , 
20 yards from the piace wh&e the shot is fired must, unless naturally wet^ 
be thoroughly wateredcat thb time of firing. < ® 

The list of‘ permitted explosives may be seen in thp cppies^of the 
Order, which are supplied by. the Horae Office to the mine owners. To 
^each explosive ‘certain further conditions are attached, which must be 
carefully observed ; and the provisions of the Order are^ not in substitution 
for those in the Coal Mines Regulation Acts or Rules, or of any special, 
rules of the mine, but are in addition to them. 



GLOSSAJIY OF 'MINING TERMS 

USED IN THIS BOOK. 


Backbye Work.— Work done between the shaft and the workinj 
fNkce, in contradisttnction to face* work; oTS^n^j-k done at the face. * 

Bait*Time.--Meal time underground. A ternkin use in Northumber 
land and Durham ; in other districts “Snap” or “Whiff.” 

Balk4|.-(i.) Irregular shaped masses of stone intruding into a coal 
seam, or hulginjj^ out of the stone roof into the seam. (2.) Big pieces ol 
timber for supporting the roof. 

Bank. — The surface-la^id immediately surrounding a pit’s mouth. 

Bannocking.— See Kirving. 

Bat, Batt, or Bass. — A compact black bituminous shale which splits 
into fine laminte. Is often interstratified in layers with coal. 

Bearing. — See Kirving, 

Bind.— A local term for shale. 

Black Stone.— A carbonaceous shale. 

Blue Metal— A local term for shale possessing a bluish colour. 

Blue Stone.— An argillaceous rock of a more amorphous and less 
shaley nature than blue metal. 

Bolt Holes . — The narrow roads connecting a “ side of work ” with 
the other workings of the mine in thick coal workings. A term peculiar to 
the “ Wide ” or “ Square ” system of working. 

Bolulminder, or Rolleywayman, or RdkdSian.— A man in charge 
of the rollefway. ^ 

Bord (Narrow).— A road less than 4 yards in width driven in a seasi 
in a direction at right angles to thetnain cleavage planes of the coal 
usually about east and west in 4 he Newcastle coalfield. 

Bord^Room. — The space excavated in driving a bord. The term ik': 
used in connection with the “ridding” of the fallen stone in old bords wh^; 
' driving roads across them in pillar working ; thus, “ ridSing across the oil < 
bord room." • • ■ ’ 

: Bord^{Wme) .—A road in same direction as in Narrow Bord, 

more yards wide. • ^ ' ^ 

BordTOys Cburse?— The direction , at right angles to the 
In some mining districts it is termed “On face.^ : ^ 



y4^2 CQ^Limy working 4N3 - 

' ' ' ' ' • '■• "" . ^ , 

Brattice. — A p&tition fcr purposes of ventilation. 

Brokcn.^A district of cpal pillars in process of removai~so Ojilkd itt, 
contradistinction ^o the first working of a seam by ^ord and wall, or working 
in the “ whole.” Whole Working, ' *' ^ 

Brushing, Brushers.— Stonework; shooting top or bottom stone to 
make height, “ Brushers ” ar^stonemen. See Ridding and Ridders. 

Buttocker. — One who breaks Mown the coarwhich has be«n under« 
cut by the “holers.” A “getter.” 

Butty. — An underground contractor. See^ Small Bully and Charter 
Master, 

Canch, or Caunche. — A thickness of /?tone requiring to be removed 
to make height, or to improve l;h<^ gradient of a road. Y above a seam, 
is termed a “ Top CancJC' if below, a ''^Bottom CanclC^ , ' ^ 

Carting. — Conveying coal in small tubs along low roads to the big 
trams on a main road. ' ^ 

Cauldron Bottoms.— The fossil remains -or, more correctly speak- 
ing, the “ casts of the trunks of sigillariie, which have remained vertical 
above or below the seam. 

Cavils.— Lots drawn by the hewers each quarter year to determine 
their working places. 

Charter Master. -A contractor who engages to work a seam, or 
sometimes a small colliery, at a tonnage price for the owner or owners, the 
charter master finding and paying the underground labour, (Stafford- 
shire.) 

Chocks. — Pieces of hard wood about 6 inches square by i foot 6 
inches long, built crosswise two and two to form supports for the roof. 

Cleat, or Cleavage. — 'I'he smooth facings or partings which nin 
through a seam of coal in two directions, at right angles to each other, one 
set (the bordways cleat) being usually much more pronounced than the 
other. Some seams arc without it. 

Clift. —Local term 'for Lhale. 

Clod. —A soft stone immediate^.y above a seam. 

Clunch. — Tough clay or marl, fireclay. 

Coaly Bashings.— Soft dark shale, in spiall pieces, containing much, 
carbonaceous matter. 

Cogs. — A pillltr of chocks (see Chocks) with the centre space stowed 
with stone or rubbish. 

CopC} or Coup. — An exchange of working places between hewers. 

Cropping Coal.— The leaving of a small thicknes^s of coal at the 
. bottofe of the seam in a working place, lisua'ily in order to keep biick water, 
/pie coal so left is termed “ Cropped CoaV' , 

1,/ Cross-cut.— A road driven in a direction diagoni^l to thp cleavW: 
of the coal seam. , ' v 
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<itO®s-h«ading, or Cross-gatcmy.-^A roa/ kept throu^bi 1^^ 

citing off the gateways at right angles 0 | diagonally. ‘ 

; C^VfwAx ^ — A pi^e of timber set on props to support the roof, ' 

^ :,Dead Work.— Exca^^ations olbpr than coal work. • , 

' Deputy^ or Deputy Overman.— Ar^ under official acting under the. 
owraiani and whose duty it is to gnake the daily examinations of the 
workings in the district in which he is stationed, to set timber, lay way," 
and in some cases fire the^shots for the men. 

Dillies, or Ginneys.— Short self-acting inclines, where one or two 
tubs at a time are run. , ^ • 

Dirt.— A soft or shaley stone band in a coal ^>eam. 

Double Timber.— A bfllk and •two props of big timber pg)perly 
^nd notched. 

brift— Any road cut throulh strata. * 

Drive, To.*— To cut a road through strata. 

Dyk^.-A “wall" of igneous rock passing through strata, with or 
without accompanying dislocation of the strata. 

Face, or Coal Face*~The place where the hewers are working. 

Past. — A road driven in a seam with the solid coal at each side is 
termed “fast.” “Fast at an end," or “fast at one side," implies that 
one side is solid coal, and the other open to the goaf or some previous 
excavation. 

Feeder.— A runner of water. 

pjgjy.— Applied to a mine containing explosive gas in dangerous 
proportions. 

Fireman.— A Midland and South Wales equivalent to a deputy^ 
(which see) with this exception, that a fireman docs not set timber or 
_ lay way. 

First Working.— See Whle U orking. 

piat.~The siding or station laid with two or more lines of railway, to 
which tjie Sputters bring the full tubs from the working face, and where they 
get the ei4)ty tubs to take back. TH^ area of working places, from which 
coal is brought to the same station, is also called a “ flat." In South Wales 
. a plank supported by two or mofb props. “ Puiier's Flat,"' in Nortbttfii; 
berland and Durham, » sidii.g to which the putters bring the loaded thbs 
from the face. 

Following Stone. — Roof stone which falls on^the removal of tbc 

;i. fhrotigh goaf in longwall working. 

^p Goars, or Pair of Gears.— .Twefprops and a plank, the plank be^ 
;|atpporfed,by thel^ops either end. 

'Gi^eys.-»-See 
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Gl^ie.—- A thinijed or b&nd .pf stone. A®roof is describee! bs ul po^ 
roof 'ivith metal girdles, ^r a ri^etal roof with post girdles, accordinjpas die 
post or the metal firedominates. , ' ^ 

Goaf) or Gob, — The part of a mine from which the coaloSeam has* beeri 
taken, and the roof allowed to fall, or the spaae stowed with stone and 
rubbish. 

Going Headways, or Going«r Bord. -A Headways or bbrd laid 
with rails, and used for conveying coal tubs to and from tlie face. 

Grey Metal. — Shale of a greyish colour. 


Hade .—The slope or inclination of a faiilt— that is, its deviation from 
the vertical. 

Heading. — See Winning HMdmays. ‘ 

Headways.— A ro^ad, usually 9 feet wi|le, in a direction parallfel toThe 
main cleavage planes of the coal seam, which direction is called “ Head- 
ways Course^' and is generally about north and south in the I^ewcastle 
coalfield. It is termed “ On end^' in other districts. *« 

Heaving.— The rising of the thill (or floor) of a searn^ where the coal 
has been removed. 

Hitch.— Local term for a fault of no great throw. 

Hole.— The act of making an opening from one road into an adjacent 
one. 

Holing.— An opening or road connecting one part of the mine with 
another part. A connection made between two or more roads under- 
ground. See Kirving. 

Inbye. — 'fowards the working face. 

Instroke.— The right to take coal from a royalty to the surface by a 
shaft in an adjoining royalty. A rent is usually charged for this privilege. 

Intake.— The road by which the fresh air is conducted to the working 
face. 

Jenkin.— A road cut in a pillar of coal in a bordways direction— that 
is, at right angles to the main cleavage i^anes. 

. Jig, or Jig Brow. — A self-acting inclipe, usually made on the full 
ilse of the seam, longwall workings to the rise, the gateways are, in 
highly inclined seams, the “jigs.” 

Jud.-(i.) A portion of the working face loosened by “kirving” under* 
neath, and “ nicking ” up one side. The qpefation of kirvfng and nicking, . 
is spol&n of as “ Making a Judr (2.) The nerm jud is als® applied to a 
.wooing place, usually 6 to 8 yards wide, driven in a pillar of coal. When 
,|ud has been driven the distance required, the timker and rails arc 
and this is termed '' Drawing a JudP * 



^ official jurho Superintends |he^screenmg and 

'fe c<^ 

' Kenner.— See * 

KiHring,-^^ Holirife, or Bearing.— A horizontal cutting made, into : 
seam, preparatory to breaking down the whole height of coal. Usually 
is made in the bottcftn of the seam “but sometimes in a band of stone ^or ; 
“dirt,”if the seam contains such; sometines in a fireclay underlying 
seam; and sometimes in a soft stone^bove the seam. {The last method is 
called in Staffordshire Bannockin^r) 

Kist—The wooden box or chest in which the deputy keeps his tools. 
The chest is always placed at the flad or lame station, and this spot is often 
referred to by the expression^ “ at fhe kist. 

%''ilVe2lder.—Tlie earthy deposit inithe tine of a fault, which is followed 

in searching for the coal seam.® 

Lift— Any*working place about 6 or 8 yards wide driven in a pillar. 
Locfee.— Applied to a w/)rking jilace to denote that it is open at both 
sides— tfiat is,iliat the coal has been previously removed at both sides, 

“ Loose at an end,” or “ loose at one side,” denotes that the coal has been 
already worked at one side. 'I'he end of a shift or of the day s work Is 
spoken of as Loosing time;' or Loosed' or Kenner'' ; and when the 
workmen leave, the pit is said to be “ Loosed out. 


Marrow.— A [Wrtner. 

Metal.— See Blue Metal and Grey Metal 

Mothergate.— The main road of a district in longwall working. 


Narrow Work.— All work for which a price per yard of length driven 
is paid, and which therefore must be measured. ^ 

Nicking.— A vertiail cutting or shearing up one side of a face of coaU 
Nip-out.— The disappearance of a coal seam by the thickening of the. 

adjoining strata, which take its place. • * 

-Boys who attach Wm “clips” to the tubs and rope m 


Nippirs. 


endless rope haulage. , ^ r^i i. 

Nogs.— Timber in places above the coal, bee LtiocfiS. ^ 

Nook.— The coraer of a*vorking place made by the face with one sideo 




Outbye.— Towards the shaft. . : 

Outstrok^ Rent— Tlie rent which the owner ofa royalty receive^ 
,coal brought jpto his royalty adjacent properties. 

ii' , Packwalls.— PiWirs'of !*one, bSilt to support the superiacU^^ 
l.v'l^rstta, 



^ fVomM : Airi ) ; 

^1^— Used ii} two senses, (i.) K division ordistriet mixjtd and 
pUlar worlung. (2.) A thick hed stone— for example, A thick pa^ ii 
Strong white post.” c t , , . 

Fating.— A^ayer of dirt or foreign material in a coal seam. ^ . 

Picture.— A screen to keep off falling Water from men ht work. 

^ Pike Man.— A Staffordshire terfii for a coal hev»'er. 

, . The portion of c^al face allotted to a hewer is spoto of as 

his working place,” or simply » place.” 

Piank .—See Crown Tree. ^ 

Plates. — Metal rails 4 feet long. • 

Post. Local term for ^sandslon?. Post stone may be “strong” 

framey,” “ short,” or “ broken.” ‘ « 

Rknible.— Stone of little coherency above a seam, Which falls readilf 
on the removal of the (yal. 'Sitt Folloivin^Sfone. 

Repairers. Men who do stone work and repair the ijoads. 

Ridding.— Clearing away fallen stone and debris. * 

Riding.— Ascending or descending the shaft in the cage. ** 

Rippers. — Stonemen. 

Ripping.-Removing stone from its naVaral position above the 
seam. 

Rock.— Sandstone. See Post, 

Rock Binds. — Sandy shale or shaley sandstone. 

Rolle3rway. — A main haulage road. 

Royalty.— An area of coal owned as a distinct property, the rent paid 
to the proprietor thereof for working the coal being called “ Royalty Rmtr 
1 he royalty rent is also in common parlance often termed “ rovaltv ” 
simply. ^ ^ 

S^re, or Seggar.—A local term for fireclay, often forming the floor 
(or thill) of coal seams. 

Scale of Air— A small^quantity of air escaping (or sometimes allowed 
to pass) at a door or stopping, or brattice. , 

*^0.— To hew coal without kirving or nicking or shot- 

Shaft. A space made by the side df the rblleyway for a tram to stand 
at the bottom of a ^tall road where the coal ‘is filled into it by “carting ” 
(South Wales.) • 

Shaft Pillars.— The coal left for the support of the shafts. 

_ Sheth.— An old term denoting a district oi about eight s^r nine adjacent 
bords. , Thus, a “ Sheth of Bords” or a “ !^hith of Pillarsl ^ , 

^ i^ift. — The duration of a day’s work. 

Laning. — Taking off side coal to widen out a place in a 
(Staffordshire.) 



expression used 'to denote 

' ** square ” systSn of working (Stafibrdshisfe.) . , ^ ^ 

Slhittg-Over. — shor^ road Iriveij in, a pillar in a lsead^|^r 

Skirtings for widening oat a joal road. (South Wal^jl ^ _ 
Skirang.-A md driven nent a fall of stone, of next an old feUen 

. place. ^ , 

’ Slab.— See Crowniree. , , . - . 

Small Butty.— ^ contractor who engages to work a certain part M . 
aeam-lally reckoned.as a certain width of face-at a tonnage 
the contractor finding and paying Jhe labour necessary to get and dehW 
the coal at the bottom of the gatcroad. (Staffordshire. ) 

Snapping.— See Bq^t Time, (Staffordshire.) 

. Splint. - Coarse coal. * . * * . 

'^^^rtlit. — A division of the ^ir current. 

Swaa— A short prop of timber used for sapportmg the upper part 
of a S' duig ol Le? kirving ; also as a brake to coal tubs, be«g 
ii^serted* between the wheel spokes. 

isir-rrzTSt-. - 

roads for the purpose of ventilation. 

Stint Work.— Bargain work. 

» » ■•pp”' *• - '■ 

SWly, or Swelly.-A trough, or synclinal, m a coal seam. 

Taking, or Take. — See Royalty, 

Thill— The floor of a seam. 

Haces going to the full rise. '^1 

coal tubs to and from th» working places. ^ . 

„p^g of the way for the 



‘ Jilaidfer t equivalent to the North C(KH^ 

'■ 'OyeiTOan. ^ * \i ^ ' 'fl'' 

.Utider the Top.~A ro^d in which a layer of coal is left stacking to 
form the roof is said to be “ under the top.’"^ t 

Viewer.— The old term for a ColHery Manager. 

Wailing. — Picking stones and di:t from amongst coals. 

Wall — A road, usually 6 to 8 feet wide, between two adjacent bords, 
at right angles to them. The solid coal between, two bords is also called a 
wall.” A '‘^Half-pillar wallf or Split luallf is a road driven across the 
middle of a pillar on headway§ course. , c 

Warrant— Kind of fireclay. 

W^sh-out— The erosion of ap< appreciable extent of a coal seam by,,, 
aqueous agency. ' * , c c* • 

Waste.— (i.) The*{3ortion of a mine occupied by the return airways. 
( 2 .) Also used to denote the spaces between the packwallS in the gob of 
longwall working. ^ 

Whole Working. — The first working of a seam, which divides" it 
into pillars. 

Winning Headways.— A headway driven*' in advance to win out 
room for the bords. Any leading drift is termed a “ Wmnmgl' 

Yard Price.— Various prices ])er yard driven (in addition to the 
tonnage prices) paid for roads of certain widths, and driven in certain 
directions. 





A ckerman, Mr a. s. e., on co^t 

with coal-cuttjrs, 130 • 

colliery, cost of working, 22 
Adit or day-drift, 2 

Agreement to drive a stone drift, form 
of, 89 •• • 

Airf drilling machines driven l>y com- 
pressed, 92 

Air-boxes and iiir-Uihes, 143 • 

Air -crossings and regulators, 8 
Air-crossings and stoppings, 143 
Air-crossings, stonework in connection with, 
86 

Alternating current electricity ajrplied to 
coal-cutting, 118 

Altofts colliery, coal-culling at, 124 
America, machine coal-cutting in, 118 
Appliances for breaking down coal and 
stone, 112 

“Ascensional” ventilation, 170 
Atkinson, Mr J. J., 8 
Atmospheric engine, Newcomen’s, 3 


B acks YE work, 401 , 

Sacit-overman, 66 

Bainbridge, Mr Emerson, on co-operation, 
30 

Bainbridge, Mr Etfierson, on the <Wuo.tion 
ofminingeogiidlirs, 51 
time, 401 

Batik. 40t * 


Banksmen, ^6 
•Banhocking, 405 
Bargain work, miscellaneous, 94 
Barnsley betl, Ulngle-stall working, 233 
Barnsley l)ed, worked by longwall, 208 
Barriers, 9, 13 

Barriers between panels, removal of, 173 

189 

Barricjs, removal of, at Eppleton colliery 

190 

Bass, 401 
Bat, 401 

Baley, Mr J. W., on coal conveyors, 134/ 
Bearing, 405 
Bell pits, I 
Benefit societies, 47 

Bidder, Mr G. P., on the profits of coal 
pits, 29 

Bill, overman’s wage, 99 
Bind, 401 
Binding money, 33 
Birlley a view at, Ii 
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B^fker colliery, report on, 1746, 10 
'y 


QANC;I,84,402 

Carter, Mr Joseph, on 
f seamy when near togeth^, ^0 
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Dominion No. i Cfolliery, Canada, coal- 
cutting at, 120 
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Five-quarterand Brass Thill seams, work- 
ing of, 239 

^«i403 fc 

vFlat, putters’, 81 

Following up the “wHe” with the 
, '“broken,” 169 ^ 

fF^lowingfctone, 403 

CClljefy, Northumberland, 1757, in 
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R amble ,” 406 

Ramble, |Tayment for, 79 
Ramshaw colliery, report on, 12 
Rank, putters’, 82 
Ravens^^Wff colliery, a view of, 4 
Reckoning day, loi 

Regulator, position of the, 170 . . 

Removal of pillars at different depthsj; 
Rents, royalty, 59 " rl 

Repairers, 406 • , , 

Results in different districts compared, 

z 86 « :-'i| 

Ribs, reiwoval of, in double-siall 

224 

RWding, 406 
Ridding fallen stone, 87 
KiSir^, 406 




R4>I*W| M 
Kipjang, 406 
kbadman, 401 

Roads, main underground, 150 
Robinson, Mr John, the Delaval I’Hpers 

Rock binds, 406 ^ 

Rock-drilling machines, 92 
Rogers, Mr, on right treatment of men 
54 

Rplleyway, 406 
Rolleywayman, 96, 401 
Routine of a colliery, daily, 74^ 

Royalty, ,406 

Royally rents, their effect, 60 
Rules, general, 320 ^ 

Rules, special, form of, 332 

Rules, special, fur use of electricih , 348 


C AGRE, 406 

^ Sauerbeck, Mr A., on pricch of com- 
modities, 42 
Savings of miners, 46 
Scale of air, 406 
Scale of plans, 62 
Scallop, to, 406 
Score prices for hewing, 77 
Screens, wooden, 25 

Seaton Rurn colliery, metho<i of working 
pillars at, 177 

Seaton Sluice, old wage bill found at, 

37 

Seggar, 406 

Sellii^ price of coal, 23-27 
Set-out tubs, 79 
JSh$ft pillars, 136 

Siafio V. BolchWf Vaughan ^ C<7., and 

BuUsiustical Conunissiomrs^ 10 
Shalls in ancient mining, '^mmber of, 2 
SbuRd in early mining, depth of, f 
W:bt40^ 

viis. ^ . . . . ' 


Shot-firing' 164 
Shovel, hewer^s, 109 
Side inning, 

Side of work, 407 
Siding-over j I72»,407 
Single-stall systdm in South Wales, 234 
Single-stall system of working* 4 n Yoik- 
shire, 233 v 
Size of pillars, 160 
Skips, 407 ' 

'vSkirting, 172, 191, 407 
Siantingfa staple, 85 
Small Vullyp 407 
. Snapping, 407 

Soutly Birtley colliery, a view at, ^5 
; South Wales, coal seams^pf, 255 
Special rules for electricity, 348 , 

Special rules, form of, 3p 
Spedding, Messrs Carlisle and James, 7 
Spencer, Mr W., on jiillar working, 23S 
Splint, 407 ‘ 

Sprag, 407 
Split, 407 

Staffordshire colliery, results at, 280 
Staffordshire, thick coal of, 241 
Stall working, 222-236 
Stanley coal-header, 114, 134A 
Staple, 407 

Staples, wages for sinking, 93 

Steam coal seams in Wales, working of, 

255 

Slcnton, 407 

Stephen, Sir J. }\, on legal proof of offence, 
299 

Ctint work, 407 
Stone, 407 

Stale driftmgwilh stub-and-fealher, 112 

Stone driAs, prices for driving, 90, 192 

Stonemen, 83 

Stock, 407 

Stoppings, 170, 407 

Stowing, 407 

StubWd-'feather, iii 

>iStyt]|je, ^07 , . 

Subsidence, fratiture strata *by, , 136^ 


59 



Ixick 166 ^ 

damage of, 9, 136, 212 
and planning, 6» 

of lecHfking, comraoifcharacleristics 

:.pf;i 3 s ' 

Swally, 407 
Swelly, 4p7 


•^ANFIELD Lea colliery, cost of worl^ 
^ ing, 23 

Tanfield Moor colliery, cost of working, 

• * 

Tanffeld Woor, number of old shafts^ 2 
Thick coal of South Staffordshire and 
Warwickshire, ^41 
Thick se«f>s, working of, 241 
Th!ll, 407 • 

Thin seam worked by double-stall, 235 
Thirling, 407 • 

Thornley collierj', pillar w'orking at, 

193 

Three-quarter seam, Garesfield colliery, 
pillar working, 183 
Thrust, 5, 1 61 

Timbering in modified longwall working, 

204 

Timbering of a jud, 185 
Tokens, 83, 407 

Tons hewed per hewer per shift, 80 
Tools, hewers’, 109 
Topholes, 407 

Towneley colliery, method of working 
pillars alf 179 # 

Trade Union Acts, 1871 and 1876, 300 
Trammers, 407 , 

Tree, 407 , 

Trimdon%olliery, w'orking Main Coal over 
. Low Main goaf, 238 
Trouble, 407 

Acts, 300* 

Tubes lA air, f4^ 

Tumble «p, 407 , ^ « 

scales near toother, jyorkin^, 237 
Ty]K;a)a}<Hciitter, 132 

2 


jilNpERCUI^TING, toel 
^ Under looker, 4 C^ - . 

^nder^manager’s daily report, 66 . 

Under the top, 408 • " , 

Upstjinding charges, 105 
“ Useful performance*” of a colliery, 49 
Usworth collier)’, order of working seatbs, 
2^ 


V aI^IATION in cost of working coal, 
16 • 

Vend, regulation of, 25 
Ventilation in i)anel working, 

Ventilation of kroken workings, 189 
Ventilation of drifts, *140 
Ventilation, progress of, in coal-mines, 7 
Viewer, 408 
Viewer, the check, 58 


W AGES bills, 99 

Wages, former rates of, 34 
Wages increased rather than return on 
capital, 30 * 

Wages not to he paid at public-house, 39 * 
W-ages, past compared with present, 39 ,, 4 t 
Wailing, 408 

Wallx)tll<i colliery, cost of working, 1 9 
Wales, working coal seams in, 255 , , 

IVa/es . Thomas^ 298 
-Walker CWfffery, 3, 8, 19 
Walker, Mr G. B., on coal-cutting, 126 , , 
Wall, 4, 408 ; 

Wallsend colliery, creep at, 5 ‘ 

Wallsend colliery, explosion at, 7 
Wi'llsend collies^, method of work^ 
pillars at, 180 W ' 

Warrant, 408 n 

Warwickahire colliery, results at, 278' 
Warwickshire, thick coal of, 24% ; 
Whsh-out, 408 
Waste, 4(^ 

Wlistemen, 96 

D 



■t 


WatcrcQuraes, old, 31 ^ 

Welsh bituminous coal coUiery, resets at, 
276 < 

Welsh coal seams, structure of, 255 
Welsh steam coal colliery, results at, ^274 
Wejdi steam coal seams, working of, 255 
Whim gin, 3 
Whole working, 408 

Williamson, Mr R. S., on coal-cutting, 

132 

Willow Bridge colliery, cost of working, 
20 ' 
Wilson’s “ Pitman’s Pay,” 32 1 
Winning, a, 4 
Winning headways, 408 
Winning places, 15, 137 ^ 

Witton Park colliery, *^cos( of working, 22 
Wood brattice, 142 


.yjyMJi.. 

> 


Wodd, Mr^JVicholas, on pillar wprldng, 

193 

Woodifield ct^liery, working jjP Five- 
quarter andcMain Coal seams, 238 
Working, results of, in different districts, 
c 262, 286 « ^ 

Working coal ^at the face, iqanner of, 
162-167 * ® 

Workings, old plan of, 14 
Workmen’s^iompensation Acts, 300, 304 


Y^ARD price, i 


• ^ard prices in hord and pillar work- 
ing, 79 . 172 ^ c 

Yearly bonds, pitmen’s, 33 
Voikshire house and crflcing colliery, re- 
sults a^, 284 


Fnntta at The Darien Press, Edinbwik, 




• i 


• STEEL FODISIDRY CO. LD., SHEFFBID. 

COLLIERY 'REQUISITES 

(fr eV£RY DESCRIPTION 

VC * * • 

iBcludirfg Pit Tubs, fitted (ip complete in Wood, Iron, or Ste^. 



• • 

Sole makers of HADnELD’S*PATENT 


«Er MANGANESE STEl 

JHE W6RLI]b>RBN0^BD MATERIAL FOR 

AM that have to wlttutaatf AbBormal AbraiHro 


PUfiLtSHEO 
BVEliY FRIDAY. 


SiaJiU Copy, Sd, 

^UAL SU«SC«I1TI0N, 
licfudmg postage, 84s. 
One Guinw per Annum 
if paid in advance. 
fortigH and Colonial 
KaUs,l\ 7s 6d. Yearly, 
payable in advance. 


*r^\' V 

Colifer; OoM 
‘ Co. Itfl., 

30amlS1<Funiiv«(J 
Holbom, iwOmtt 


Special Rates to 
Colliery Under- Officials 
and Students. 


Telegrams — 

“Culliery Guarditto, 
Undo 

Telephone — 

1354 Holborn. 


A NEW AND COIfrPLETE WORK ON 

The Mechanical 
Engineering of Collieries 

By T. O. FUTER8. 

Part l.—Borln(, Sinking, Surface Arrange- 
merits, Heed^em. Shafts. 

Part ll.-WIndini, 

Other Parts to follow. 

PROFUSELY ILLUSTRATED. 


ANALYSES OF 
BRITIS H COAL AND COKE. 

wcions Have been reprinted in .nn^nhlet form 
2ttCT practically exhausted, and the 

extremely 
•‘■y and abroad esoeci. 

JJ^^urers, and large ^ consumers of coal 


* _Pftce One Shilling Ket. * 

abstract of the ‘REPORT OF TH 
PRUSSIAN COMMISSIOS ON 

FALLS OF STONE 
AND COAL. 

Thi.s Abstrucl on Timbering, illustrata 
l>y 191 diagrams, has been revised 
reprinted, with Additions, from the Col/iff 
Gtiar(/ian, mth the official consent of th"! 
J russian Mini.slcr of Trade and Commerce 


royal commission on 

COAL SUPPLIES: 

The Colliery Guardian Digest at 
Evidence. 

To be completed la ThT^e \^lt. 

n. 

Seam.s. Limit of 
Depth m Mining. Waste in Working, 
o LoabCutting Machinery. 16/9 net* 

Voi K..^Ecotomies in the Preparation. 
Transport, and Use of Co^. 16/ net. 

VoL. Ill — The Export of Coal. 
Ckrtstmas.) 16/ net. 


‘LONDON: THE CHICHESTER 
gPjad 81 Furnlval S treet, H0LB0BNi‘ E.C. ‘ 






m t£.M. 


'" 1 ^ ."■ 

*!' • . • 

l^fany of the highest mining appointments at hoim? and abroad are held to-day py forn^ ^ ■ 
Stu^dntsof the U.M.S. * • * . 

Pupils, ^istants, and Omcials of all the leading M.E.'s are present or former studwBS €» - 

*Srhe U.'m.S. Course of Study is far more tlifroughiand efficient, and helpful and successM* ' 
th%n attendance at College lectures and Classes and reading Text Books j also mu^ more;; 
convenient and much cheaper th% end. The Miners the best College. The U.M.S, ts the 
best Tutor. You arc not taken awav from your practical work at the Colliery. 

Many students join the U.M.S. at seventeen mid eighteen years of age, and nearly all of them’ 
do so on the advice of old students of the U.W.S., and they spr&id out their work at the CotB^, 
of Study over a period of two or three years by spendingtwo or three wc^ks at each lesson, told * 
they are at liberty to suspend their studies fm two or three months each Summer and two of thtms, ^ 
weeks at other holiday times or during any extra pressure of work ; and then, a few years laWt^ 
when the date of his e.xam. drawstiear.*ti)e student spends the last few months ui carefully revising - 
!|il|Coiirse of Study ailH in drilling himself with further s|«!cial practice in exam, wqfk, mclumnj^ 
previOTs e.-mm. papei-s, which arc supplmd to him for that purpost*. . 

The great advantage of loining the%LJ.M.S. early is that the Lessons direct his aUentiopto , 
fifehy important nuUters of detail in practical work which would otTicrw^o have escaped hisnolvw , 
entirely, and they help him to take a more intelligent interest in the various work he sees goi^ 
on at the^ine, and thus to learn much more from his oppoi tiiniUcs for picking up practf^l . 
experiencc^nd information during the early years of his tiaiimig -the period when impressioos 
are longest and wl^*n he has most spare lime for stud)'. 

A studentship of the U. M.S. is the surest road to a successful career, 

You should write at once for the U.M.S. Syllabus, which will be sent posi free on 
together with recent testimonials feceived from students of various ranks and ages in all parts o 
the world. 

T. A. SOUTHERN (laU H.W. inspector ol Mlne«). 303 The U.M.S., Carfltt. 
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a )5rand Jo6rnar * 

“An interesting fact in coimection ‘With Tin 

it ewters apon the third score anl ten years of its f ; 

1835. While three fcore years and ten may be the span 

nseralness drawing at that age t<4 a close —it is not so with 77 /^ A/tmuj^ T u 

^tten no wrinkle upon its Vow stronger. Wrighter, better than ever, and of great go^fj iO 
' mining men all over the world . " — /ax A/tge/rs Aftnrng Aetufii’. 
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Medium 8vo, z,di8 pa^^es" Stroagflj Bound for Office and Oeide ui^ 
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T|ie Colliery Manager!s Handbook 

A Comprehmhe Treatke on the Lfyfn^-ut and Working 'of Collieries, dekined aa a 
Book of Reference for Colliery Managers, and for tt.e use of Coal-MInlng 
Students preparing for FirsUCim Oortifcates, 

By CALEB PAMELY, 

tuning inglnur and Suroeyor ; Member of the North of England Institute of Mining and Mechanhal Engineert, 
and Member of the South Wales Institute of Mining Engineers. 

FII^TH EDITION, CAREFULLY REVISED. AND GREATLY ENLARGED^ 

Containing o^er i,000 Plans, Diagrams, and other lllustmtlona. 


“ Mr Pamelv’s work is tminently suited tp its purpose, being clear, interesting, exhaustive, rich in detail, 
and giving descriptions of the latest machines in every department. . . \ h minin<; engineer could ^scarcely 
go wrong who followed this work "—Colliery Guardian. 

“This is the most complete 'all-round' work on coal-mining published in the English language. . . , 
No library of coal-mining books is complete without \t"— Colliery (Scranton, Pa., U.S.). 


London : CROSBY LOCKWOOD & SON, 7 Stationers’ Hail Court, E.C. 


Medium 8vo, 328 pages, vdth about 190 Illustrations, Price 12 s. net. 


Electricity as 

Applied to Mining. 

BY 

ARNOLD LUPCON, M.Inst.C.E. M.I.Mech.E. M.lnstE.E. 

Late Professor of Coal Mining at the Yorkshire College, Victoria University 
Mining Engineer and. Colliery Manager, 

a. D. ASPINaLL parr, M.Sc. M.lntf.E.E. As80C.M.I.Mecb.E. 

Associate of the Central Technical College, City and guilds of London; 

Head of the Electrical Engineering D^rirfient, Unwersity of Leeds. ^ 

And HERBERT PERKIN, M.I.M.E. 

Certificated Collierf Manager; Assistant Lecturer in the Mining Department of the 
( University of Leeds. '' 

% 1 TT— * V ** 

^ SeconO Ebition, tbocpugblp Mcpiaeb anb £nlaraeb* 

Mmaeas CROSBY LOCKWOOD & SON, 7 Statlooera’ flail Cmit, 

’>'to f*> n, ’ 






Crown 8vo, 440 juS^t, with Mtp of Ihe Brititli um Mewii ofttt 
over aoo illustrations. ^ Price 4 i. jM.*aet 


Xn Elementary i:lass book 

ON 


Practical Coal Mining 

FOR T^E USE OF* 

• • 

Students attending Classes in preparation for*the Board of Education 
I and County Council* Exapiinatipns, or qualifying for First or 
Seodhd Class Colliery Managers' Certifioates. 




By T. H. COCKIN, 


MeaH^cr of the Imtitiifioii of En^^i/ieers; Ce/tiJhaU'd Colliery Mtuios^er ; 

ilf'dttivr on Coal Minima at Sheffichi Uiiiveistfy College, 


SECOW EDITION, REVISED. 

Undon: CROSBY LOCKWOOD & SON, 7 Stationers’ Hall Court, BX* 


Crown 8vo, 176 pages, Cloth, 8s. 81I. net. 


THE 

Physics and Chemistry of Mininf 

AN ELEMENTARY CLASS-BOOK 

FOR THE USE OF * • 

StucTentl preparing for the Boaj|d of Education and County Council 
Examinations in Mining, or Qualifying for Colliery 
IVljanagers’ Certificates. * 

' By Y H. BYROM, • 

Prinoipai Analttfoal CkemM to the Wigan Coat and Iron Company Umliedt 
Lecturer on Chemleiry, and on the Phyoloe and Chemistry W lAining 
* (W the Wigan Teohnioal Oolleg^. 

• * 

WIJH ILLU^THATIONS. 


<5|0SBY loCKWOOD & SON, 7 Stationers* Hall Court* 



B). ■; ■> r"'' ' . ' 

— * ■ , ^ 




JdJ < 


' 'i 'f' 


iSmall Crpm 870, aoo futges, ?riee 8i. Id. Clothe 

NOTES ANO FORMUL/^ 

FOR ' 


MINING STUDENTS 

J. H. MERIVALE, M.A. 

. . * 

La/f Professor ofM/Miu^ in the Durham College qf Scie'uce, Newcasile-upon'Tyne, 

C ‘ f «)»« 

f ourtb Bbttton, ‘Reoiecb Enlarfieo 

* BY I 

H. F. BULMAN, F.Q.S. ‘t 

Assoc. Member of In si. of Civil Engineers, Member of Federated Institution^of Mining En^neen, 

London: CROSBY LOCKWOOD & SON, 7 Stationers* Hall Court, EX. * 


Small Crown 8vo, 350 pages, Price 81. Bd. Cloth. 


A RUDIMENTARY TREATISE 


Coal and Coal Mining 

by the late 

V Sir WARINQTON W. SMYTH, F.R.&. ; 

V, Chief Impecth of the Mines of the Crmon and of the Duchy of Cornwall. ■ . 

f ' 

Eifllbtb Ebition, Eeoteeb aitb Extenbeb « 

BY 

T. FORSTER BRPWN, , 

Mining and Civil Engineer; Chief Inspector ^fhe^Mines of the Cr(Km and ^ the . : i 
Duep of Cornwall. 


CROSBY LOCKWOOD' « SON, 7 Stiti^’ 8 %C^, ; 




AJjlPjSJir/SEMEXt& 


‘•{■'it 


USEFUL BOOKS FOR 


Ootiiery Offfcials & joining Studen^ 

, — ‘ 

iiftMBfHty IIAimaflOir. By Cai.eu %melv, .9/^ Advertisement, p. vi. * 

tturnHein m affued to mimno. By i ,urTON, Parr, :Ad Perk i n. See Advertisement, p» vi. ] 

M iUMtllTARY CUM COOK OR FRACTICAL COAL MiNINQ. ByT. H.Cockw. . 9« Advertisement, pi 
mi FHTItCS ARC CHEMISTRY OF MlRiRt. By T H. Bvrom. Advertisement, p. vli. 
lOTM AM) rORMUUE FOR MIRINQ SSUOEHTS. By Merivalb and Bulman, See Advertisement, p. viii. * v 
) RUMMERTARY TRUTISE OH COAL ARD COAL l||{IIRe. By Sir Warinoton W, Smytii and T. 

Brown. JS'w Advertisement, p. viii. • ^ ... ' \ 

ORAWAOI. By Stephen Michei i.« Second Edition. Rewritten and Enlarged, with 350 IllttStrtUQpfcVj 
Royal 8vo. uoth, 25s. net. ^ '' 

KTATMIIARV CNAHIC DRIVINfi. A Pxactic^l Manual for Engincers^nvChargc. nyMtCHABL 

Seventh Edition. With Plates and Vl%)dcuis. Crown 8vo. Cloth, 4s. 8d. > „ 

JlMIlflTIVE EROWC ORIVIHC. A Practical Manuaf for Engineers-in-Charge. By MichaOl REVNOUftt*? 

ntt IRCIREMAR'S FOCKET COMFANIOR. *By Michael Revnolus. \l(ith Illustrations and num«mti» 
Diagrams. Fourth Edition. Royal r 81110. 3s. 6d. . 

IRHHMLRYS OF MIHERAL06Y. By A. Ramsav, P'.C.S. Fourih Edition, Revised and Knlargeu, Woodedts 

FHE iSeSl^WRVEYOR^^^^ COMFLETE OUIOI. By W. ], intern, M.E. Fourth felitii*;^ 

iVith Four Plate* Cloth, 3s. td. „ « »I^ p e 

niTlAARIOUt MRVEYIRQ, Witt Md WHAout ttt MemMIo Riti^i. By Th<im.ns Fenwick, Surveyor ; 

*rfMines, and Thomas Baker, C.E. Illustrated. Cloth, 2s. W. , • 

A TRMYIIE OR YHE METALLUROY Of IROR. By H. Bai'erman, B.O.S. % uh numerous llli»tr|t}On«,, . 

Sixth Edition, Revised and Enlarged. Cloth, 6s. ' ai 

THE IROR ORES OF ORIAT IRITAIR ARO IRELARO. By J. D. Kenoai.i,, KG.S., M.E. With PlatM 
Illustrations. Crown 8vo Cloth, I6s. ^ • e • 

THE MfHflPtt HAHOIOOK. A Handy Book of Reference on Mineral Deposits, Mining 0])erntions, HA • sff . 
• John Milne, F.R.S. Fc.ap. 8vo. J,eather, Ts. 6d. o » .u 

FOOKET ROOK FOR MIHIR8 AHD MITALLUROIOTS. By F. Danvers Power, tcap. 8 vo. Leather,^, jv 
E fiMT lOOK OF MIHMO ARO OUARRYIRi, with the Sciences connected therewith, for Primary ScbootjliMiS vt 
" Self-Instruction. By J. H. Collins, F.G.S. Cloth, Is. 6d. ' "iii i 

TM I^AMCU EmiHlIR'S FOCKET-BOOK OF TAIUI. FORRMU, Rim. ARC DATA. By D. K. CLA^t« 

Fifth Edition. Thoroughly Revised and Enlarged. By H. H. P. Powlks, A.M.Inst.C.E. Fcap.Aw."' 


Leather, Os net. 


THE IMMQWS HAROlOoic of" MODERR RULES. TABLES, AHD DATA. By W, S. Hutton, C£. ' 

^ Bvo. Cloth 15.. ' ' 

TIMFLITOirS FRACTICAL MtCHAHIC’S WORKIROF COMFARIDR. Eighteenth Edmon. By W. S. 

Fcap. 8vo. With numerous Illustrations. Leather, 6s. » 

• i OQO Illustrations. Crown 8vo. Cloth, 7s. 6d. net. ^ » ' '' 


A Handbook for Pump Users Being Notes on Selection. Constniction, a 
lition. By M. Powis Bale, M.I.M.E. Crown 8vo. Cloth, 2k. Od. 


dllittaf 


^vfards^f 6,000 Definitions. 

tlBLn AlM MEMOMRM r^im IRfliECRB, EUCTRICIARB, tf, 

**E<lUion!ReI2ed and Enlarged. WaUtcoat-pocket .size. Leather, Is. ^ 


By Francis Smith. 



lumion. Keviscu anu ^ * i. . ^ { 

•TaiMaaii ffLfliTIHeiL MCTIOMART. By T., O’Conor Sloane. Second Edition, with Appendix to dita, 
*2?^.*w!h^IluS!S cU 8,0. Cloth. M not. . 


n search of Metal- 


A Gui^ for the Prospector and Traveller . . _ 

J. ^Andrr.son. Small crown 8vo. Qjpth, 8s. 6d. ; or leather, «. 


bJj, 


By W. A. Ross. Illustrated. 

MiS^VwisSTnd Enlarged. Crown '8vo. Cloth, 6s. . -i »/ u • 1 1 

YEAR •ROOK. Conuirlsing Formulae, Tables, and Data u Ctvil, M^anical, Ele«l 
*!Hra5d^lS!eWneeriS^-BykR.to^^ 9*4 With t , 000 Illustra 

Sm Svo. Llftbcr,8s. Pmimd^nnually. Adve<isement, p. iv. 

• •• , , > ... f — 

Pull Catalogues ot Scientific o/iaVecbalcal Works, port 

• , * I * '■■!/& 

ml C|P^B¥ LOCKWOOD 4 SOJ/*, 7 StrtiMrt.’ HN9 




ADVERTJ^EMENp. 


liskor Coal Cttfter. 

\. " ' "" ' I ' ' " 

THE Machine of its class, and the only or 
can be instantly adVipteS to all conditions. 



m cut at any height and af any angle from all positions 
i column* One of the features which, accounts for the success 
;s Machine. * 

■7 • 


ernational Channelling Machines Ltd., 

55.& 56 BISHOI^SGATE STREET, WITHIN, 

X^ONlSON,. fS.G. 


imB-^*‘CUTTABlT, LONDON." * 
>n«-l079, LONDON WALL, 



Crosby L(jckwood & Sons 

lIsT of W9RKS 


ON 

CIVIL, MECHANICAL, 
MA“R1Ne'aND ELECTRJiCAL 
ENGINEERING. 


A Complete Catalogue of NEW and STANDARD 
WORKS on MINING and COLLIERY WORK- 
ING ; ARCHITECTURE and BUILDING ; The 
INDUSTRIAL ARTS. TRADES and MANU- 
FACTURES ; CHEMISTRY and CHEMICAL 
MANUFACTURES; AGRICULTURE. FARM- 
ING, GARDENING. AUCTIONEERING. LAND 

AGENCY, &c. Post Free on Application. 

> 


l^ONOON : 

% STATIONERS’ HALL COURT, LUDQATE HILL, E.Ci 

AND 

121a, Victoria Stroot, Woatminstor, S.W. 


1909 







LIST OF WORKS. 


OJ( 

CIVIL,. ^jiechanicaL electrical 

• • • 

• AND MARINE. ENGINEERING. 

• _ 

\ 

ACETYLENE, LIGHTING BY. Generators, Burners, and 
, ‘ Electric Furnaces. By William E. Gibbs, M.E. With 66 Illustrations. 

Crown 8vo, cloth • 78. 6d. 

AERiAJL NAVIGATION. *A Practical Handbook on the 

ConstructiSn of Dirigible Ballooi^, AcTostats, Aeroplanes, and Aero- 
motors. By Frederick Walker, C.E., Associate ivjfember of the 
Aeronautic Institute. With 104 Illustrations. Large crown 8vo, 
^ cloth ...• 7s. 6dl. 

AERI4L "or WJRE^ROPE tramways. Their Construc- 
tion and Management. By A. J. Wallis-Tayi.kr, A.M.lnst.C.E, 

With 81 Illustrations. Crown 8vo, cloth 6d. 

AIR COMPRESSION, ^ee Compressed Air Work and Diving. 

AIR GAS LIGHTING SYSTEMS. Petrol Air Gas. 
AyERNATING CURRENTS, THE PRINCIPLES OF. 

' For Students of Electrical Engineering. By E. T. Earner, A.I.E.E., 
of the Engineering Department, G.P.O., London. 144 pages, with 
69 Illustrations. Crown 8vo, cloth. ,.. [Just published. A/r/ 38. 6d. 

Comparison of Continuous and Alikknatinc. Curhknts— Simfi.k Harmonic Motion— 
VeCTORIAI, RErKt-SENTATION— AI-'1ERNA'1ING CuRKBNT ThEORV— C lKCUI'lS IN SERIES— CIRCUITS 

IN Parallel— Alternating Current Power. 

ARMATURE WINDINGS OF DIRECT CURRENT 

DYNAMOS. Extension and Application of a General Winding Rule. 
By E. Arnold, Engineer, Assistant Professor in Electro-Technics and 
Machine Design at the Riga Polytechnic School. Translated from the 
original German by Francis B de Gkess, M.E., Chief of Testing 
Department, Crocker-Wheeler Company. Medium 8vo, 120 pp., with 
over 140 Illustrations » ... yvi?/ las. 

BEAMS. EXPERIMENTS ON THEIR FLEXURE. 

'' Resulting irrthe Discovery of New Ijuws of Failure by Buckling. By 
. Albert E. Guy. Medium 8vo, cloth Net ps. 

BLAST FURNACE CALCULATIONS AND TABLES 
FOR FURNACE MANAGERS ENGINEERS. Containing 
Rulefand J'ormuliE for Finding*the Dimensions and Output Capacity of 
any Furnace, as well as the regular Outfit of Stoves, Heating Surface 
Volume of Air, Tuyere Area, &c., per ton of Iron per day of 24 hours. 
By John L. Stevenson. Fcap 8vo, leather Net 38. 



i I ’ CXOSBV LOCKVfrOOD » SON'S CATALOGUE, 

• ^ ■ * '• * 

CHAiN CABLES CHAHJjfS. Comprising Si^ and 

Curves of Links, hnide. Ktc., Iron for Cables and Chains, Chain Cable 
and t.hain kfuini^ and Welding Links, Strength of i^bles and. 

Chains, CeriihJ .'*rs for Caffies, Mcirljing CaWes, Prices of Chain Cables 
and Chains, Historical Notes. Acts of Parliament* Siatutary “Jests, 
(“barges for Tesiiog, List of Maruifat Hirers of Cabt^ Etc., Etc. By 
Tiioma'^.W TvAtt L PL.K..\'., M.Inst.f’.V., Kngineer-Surveyor-in-Chief, 
Board of I f.idc. eir. With i^rnerous T.ibl^s, Illustrallons, and Litho- 
grapliK Duwings, Kolio, cloth £9 Js. 

CIVIL engineering! liy Hknrv Uaw, M.InstC.E. Includ- 
ing a ‘1 rratiM- on Hydr.udu Ertginecr^fig by C, K. BrRNKU., M.Insf C.E, 
Sevemh I. union, Krvi'.cii, wiili I.argc Additions on Recent Practice by^ 
I>. KlNNt\R ( I \KK, M.lnst.C.^. Crown iSvo, I lotli ... 6s. 6Ei 

COMPRESSED Aft? WORX A|4D DIVING. HandbooK 

lor L.iiginecrs, ci^ipii.iiig Deep Uatcr Diving and the use of Compressed 
All loi Sinking ( .usmuis Cjliivlera anti for Driving Subaqueous , 
^ luiuK’ls. lU t] W. M. BnVj[ <11 i,*As',()r,M.InsuC.E. With nuiaeious 
1 ’lati‘s and othei lllustr.iiions Demy X\o [ /uxf fcadv. ^'c/los. 6d. 

SfA'.F I'*. < .•- Im Common (jSi Dm v am> Hkimkt -RovyUAVK-n- 

r>irsA>i..>i /, ,U)u.Mi lin s Dif s li,|. Di\.,(, 111 1 1 1' 'Mi^ I'M I'M A 1 1C Caissons 

AM) ( M is"M I, Mill'.' ll.sM.uA'' s‘." K'li til Mil u(b Tl'.snels -Easp Rivkh 
' rihl.tls, .Nl'W V..Kiv H,.» lit N DM, A (oMiy ..P', • 

CONDUCTORS FOR ELECTRICAL D13TRIBUXION, ' 

theif Matciiats .md Manuf.icititc. 'Ihc Calculation of Circuits, Pole-line 
Constrin Hon. Cndcrgimind Woikiug. and otlicr <.’scs. By F. A. C. 

Pi ki- iNF, A M , D .S( . Mimh .\in Insi E.P., .Medium ilvo, 300 pp., fully 

ilhisiMieti ^ 305. 


CONTINUOUS RAILWAY BRAKES. A Practical Treadse 

on On* svveial 'ivsu'ins in I sc in the Cnm d Kingdom, their Construction 
and I'erlormam <•. Bv .M. Ki ynhi.ds 8\o, cloth 95 . 

CRANES. llu' ( onsirm lion ol, and other .Machinery for Raising 
He.ivv Bodies loi the I ttcHon ol lUuIdmgs, Etc. By j. (iLYNN, F.R.S. 
t rown Jivo. cliith IS 64. 


CRANES' iloi.siiNt. .M,u inNKR\. 

tangential ANGLES AND 

MULlirLc.o. 1 01 .’selling out ( uives from 5 to 200 Radius. By 
A. Bka.'iii'i M.lnsi.i E .Seventh Edition. Revised. With an 
Apimndiv on the u^e ot the Lillies lor .Measming up Curves. Printed 
on 50 C aids, amhsold m .1 cloth ho.\, waisuoat- pocket sire,.. 3s. 64. 

DIVING. Ste foMi'ki NNiit .\iK, alwnc. « 

lands. ^OWNS AND BUILDINGS. 

i»« i' * 1 E KcviNcd, wqh Latgc Additions on Recent 

1 ratine m DMimige I ng-mermf by D. Kisnkar Cl.vrk, M.Inst.C.E. 
rourth Edition, (.nmn Mo, eloih 64. 

magnetism, ele. 

”A»db(K»k for Students and Electrical Engineers. 
Uy mi If tlM.s.iov, A M , fh.!) f rown 8™, dolh, 417 pp., with 
120 Illustrations • • ^ . 



CtAl, MBCBANKAL. BlECrgfCAL *• MAKIMM StfCtKI^ItilfG. 

building/ HOW TO*MAKE A DYNAMu 

A metical Treatise for Amateurs. By A. CROrfs, Crowjt 8vo, cloth. i«. 

ELECTRiC MACHINERY. Saw uei. Sheldon, 

^M.»,Ph.D., ^Professor W Physics and Elccfrical Kn^ inhering at the 
PoJytechmc iRstitule of Brooklyn, etc., assisted by M jbart .\Iasun, 
B,S., E.E. in Two VolunystSold separately^ 

Vol. I. -DIRECT CURRENT MACHINES. .Sixth Edition, Revised. 

lllu^rations IMU Ac/, 

Vol. 1 I.~ ALTERJ^TING CUR&NTk MACHINES, Fifth Edi- 
tlbn. With 184 Iliusiraiiops Uii, ,,v<7. 


DYNAMO MANAGEMENT* a Handyhook of Theory and 

^ Practice. For the use ot Mcch.itrh.s, Kuj.'in^fTS, Students, ami others 
in charge of Uynamo^, (i. ,\V Li mmis I'x 1 1. rson, Electric.!! 
Engineer. Fourth Edition, Revised and EnUrgeii,. 300 j>p,, with 117 
' illustrations, t rown 8vo, elotb^ . \Jutt puhlishfd, AV/ 4s. 6d. 

At I’niT'.-- .\#A - vK 1 1 . ti*t rs UtioiM. ill THr IUkamm- AttMArrub. - 

Akmati rfks 1% fwAni » tint. M u.st »,-l iKi i. MA..snn is nA/itKlt Kif.-PiAfiuN 
Dvnamos Cori'ijNo Dv. ..>!.»•. Isviaiiai^.v, Kisvjn.. xm, Ma’^iksanc* cf Ovnamoh 
— rAT'l.Ti. IN I>>NAM()'. IS A.MAlITtrs M.ioiKn « 

“Thr hook may lx*, DUltviciitlj n tniiTH*ii.l,?*t.‘* t.uiintrr 0 

• dynaIio, motor, and switchboard circuits 

FOR ELECTRICAL ENGINEERS. .V Piactnal Book dcahnij with 
the subject of Dimi, Ahern.iting, and Polyphase Currents. By 

• VVlLLlAM K Bowkck, Consulting Ele* irteal and Sticet Railway 

Engineer, Professor of Ph^’sns in the Inivcrsity of Southern California, 
Los Angeles. Second Edition, Revised, Medium «vo, cloth, With 
Diagrams j ///,/ rufdi\hed, Net 78. 6d. 

.DYNAMO VND MO 1 Ok ( I Kl I 'US s i an n-.., a».„ M..t . ,n., c.r *.amk -M iti ..y 
CHANOlWf, DlKiniOV Km' at: M I' 


I'Ol.yj’HAsK 1 tk( Dll" 

Cintiur'i, vu J ..fAifi. 

Enu-Ch,!, Naiukk-.. ki Kl.l v. {Nil. 

TRIJIl.J KRn *-CAK-WlKItV., JltAl.bVM', M,> 
CoSVKKTRfcS -."iVIUlin iAKI. V lbr> I's, BT 


' >t > INi, c»r IiAMb. -. 

LIS'. oB Am KbsAioN'^, Elv. - 
1 t. I'uWKI- -Dt»HA'>» AN1» iMInlAIVR 

-kl VI I! .‘1.1 r IIm.striis llAirElOKN — 

IKU tloN MUIOKs-smik-. Kakaiui O.n. 
<1. \ KHi IK I Ik' lit r> -Canm Hai i,Ai.b KoTARV 


DYNAMOS (ALTERNATING AND DIRECT CUR- 

MNT), A Text- book on their Construction foi Students, Enginecr- 
Consirui tors and Elecinr lans-in-Charge. B> Tvso.v sl\vi-m.,A M.I.E.E., 
Lecturer .ind Demonstrator in Electrical Engineering at the i’olytechnic, 
Regent Street. 328 pp,, with over C30 I IluNt rations. Urge crown 8vo’ 
^io‘h ... A^/ 7S. 6<|. 

fVKUAMFN'TAI. I'h ISL i( I.KN ,.K DlWFC f t'l'll). «•. 1 - I i|K .M (U. FlAti, • I MI. I'hfiln't 

TiOJi viF AN K;E,.iKi> M,mvK -t , NUAViKVf \i I'm.-i. In r\ !«k Am FKMA t iMf. CubkMN I s~ 
Thk AbTeHMATiNi, MAi.vhiK t mu,- | ub tAiALiry run CWFtun — a« Dwamo 
C«iNSi*ucri<>N - 1 imotsv >* Hi*-»'ah Machine. I!i,-.,ia« Dvkam,, Df .s>.n -Mill tu-hi a* 
Dynamo Cons c II *ii-Mut Af InnAM'i I*b',ii.N Sincjik I'hanr Ai rH»MivT.,Fs.*.f.v„ 
STRUCTlOY IT Al IKbVAiMKN - Pdl VB I KK N ATOfIN -KvMllv.. CoMr'.V M>l Vo. ANm 

bVSCMROKIsiST., T.b AtSf.bNA ruEN, 

EARTHWORK DIAGRAM?. These I >iagrams or Scales have 

barn designed with ihe intention of reducing the Ltbour connecteti with 
the con^bntaiion of earthwork quantities, and especially those of railways 
and roads. By R. A. EkSKi.NfE .MURRAV, A.M Jnst.r.E,, and Y, D. 
KirtON, A..M.Can,Soc.C.E, On a sheet in a roll, net 5»„ or mounted 
card, net ^s. 6<1. 



'>C/tOSBy LOCKWOOD (>■. SON' S CATALOGUB. 

EARTf^ORK MANUAL By J- G^ham, t-E. Wi^ 

numerous Ifagrims. * Second Edition. 58 mo, cloth .. at* 6 d. 

earthwork tables* Showing thg Contents in CAic Yar^' 

oi Kmbankmeml Cuttings, of Height! or Depths up to an average 
ofkifeetf n> joSKI'H liKOAOLKNT, C E., and fRA^^^IS Campin,\:.E. 

Crown 8vn, ( loth «. S** 

EARTHWORK TABLEST, HANDY • GENEI^J-. Giving 

the Contents in Cubic Yard^ of Centre and Slopes of UittiDgs* and 
Embankments from 3 iithcs to So feet m D^th or Height, for use with 
eithei f/. feet ( ham or iota feet Cham* Ity J. H. WaTSON flvCK, 
.M.Inst.C.K. On a Sheet mounted in f loth case 3 t. ‘dd. 

I « 

ELECTRIC LIGHT. Its I'rod^acuon and Use. By J. W. Urquhart. 
Crown rlvo, r loth . • •« 7^ ^ 


ELECTRIC LIGHT FITTINQ. .A ilandl>ook for Working 

Electrical Emgmeei- by J. ty'. Ck^)UH\KT. Crijwn 8 vo, cloth • 

ELECTRIC LIGHT FOR COUNTRY HOUSES. A Prac 

tical HatK^H'ok. imUuling I'.nticul.us of the Cost of yiant and Working 
iiyj. II Km*. HI ( town Hvo, wi.’.ppei It. 

ELECTRIC LIGHTING. B) Amn A. CAvrwibi/swiNTON 

M.lnst C K., M.ll .E. ( rown Hv<». cloth . It. <W 

ELECTRIC LIGHTING AND HEATING. A POCKET 

BOOK. f ompnsing iiM'fiil lojmul.*. 'lahles, Data, and Particular: 
of Apparatus ami .Appliam es loi the Csc of Central Station Engineers 
< onttai lots, ami I ngtmei'' in t harve. lt> Syi>N 1 ',V E. WaI KEK, R.kl, 
M 1 E.K.. M I M E . A M.lnst.C.K, Etc. F’eap 8vo, 448 pp., 27* 

Diagrams, and Table' Net^6•M 

I}|(nsi!i.i\ -I'Jon.y'i Im-Imm m. I.,<ws oi >ihi)ii I’lMeiTS-OiFiKKEWC * 
«»,!»»(«?. WolfMM .'f ,.1- t l M,t MS-I.AWs or F.UUTKt 

MAi.srrt' 'SC Vii tiiiii.iiirv (JfcM.hAions-AcctiweLATOKS- 

sh 111 WH. Ai.i*.., .sv«it. I'l'., *1,. n( (.'.I'l.h' ' Mr nior)., or InkulatioN' 

Sl/m. AM IsM I All .'. '.I (Aiil'.M'.'t IV 1 .AlilM M.VKKiv- t'l.MU ns— LRAUIAfi WlRI 
ako *>(it»s Ans 'i.Mi.’ Miami '■ Kmiimim. or aii Kimin am> Aitakatus rt) 
‘IsSTlMl, l.HMI' 1. Ai > I ‘ 'OVik XllM/ASl.I.y H I STISo 1 V I'.t I CTRIlITV. 


ELECTRIC SHIP'LIGHTING. A lUndliook on the Praclici 

Fitting and Kimmng of slupS FJccincal Plant. By j. W. Ukquh.AKI 
Crown 8v<i, < loth .. 75 . 6(1 


ELECTRIC WRING, DIAGRAMS AND SWITCH 

HOARDS. B> NrwinN H\riKi'’U\. E K.. Instructor Electria 

Engineering ;u the Newark Tciliaual School. Crown 8vo, cloth 

. AW 5J 

Ink I * WtklS. CmiU.US., ' t!» W|kj - A SiMI t.B fi RCTRIC LlGl 

CiRii ir lAuxiAfst' I'.IMIJ!. -,o M'nf tkk..n.s. AM) Kk.ss(.iifv-1:siki. THE Bww 
KO»' tfc'llv. iMf I ’.‘I I Ml-.' K*1 >. 1'1 XN. I WiMSt KH. Mini.XS— WlRINO WITH 4iMUVl 
Vovnosi. AVI) v .iSMn J av,'.. . . a t'lMi ir iR'ii.v-I\.\i»K Rt.,(,>eiitK% roR Lamiw 
la>.KTI\(. OS A Kti V~ S»IH*,n,Ak; s am. !HUk J'l Most- -Sw nCHBOARWS DESK.NRJS fl 
Smgmt AMO t <:>»*rv)lN»iA\oVM I'v savi.s- J'anh sxsmciu,oai.i)v, in k«et Railway Switc 
fcyAKfw, Lk.mtmimo AR*rs)«xs- l,„ i.koim. IH7rx.To»- Iaxatikg Gkousos-Altiuimatii 
Current Co ttrs' Ink rownk tA* u x t\ tix^tn — CAictijnios or Sues or Wire ri 
S*Mfll,R, Two AKO Tilwrr rmaml Co«.i,nx, 



9* MAKIiV^K ifiVCr/^Jf^A'^flfO- 

PfCndCAL AND SlAGN^C CALCULATI(»IS 

For the use of ElecirtcaJ Engineers and Artisans, Teathers, Studenli 
and aji others interested in the Tht'ory and Application pt Electricity an 
’ Magdltism. Ily A. Atkinson, rrofe^or of Hhpics an 

^ Electiicity in Ohio Unnorsitv, Athens, l)hta <Cruwn 8vo, cloth AV/ pi 

electricaI dictionary. A Vopular Encyclopasdia c 

Words and* Terms used* in the Tr^iaice of Electrical Kngioeerini 
By T. (^CoNOR SioAk, A.M., KM, Vh.lX Fourth Edition, wit 
Appendix. 690 pages ami nearly 400 Mlustraiirms. Large Lrown 8v< 
cloth • • \V/ 7#. Pd 

*‘Th« work m,*ny uiuxciivr iii it, »iul ts l>r'>utid «t well tmt 

UMrful pubiirgaum 'I'hr ,>l K?<>un<l m«v tic £*th<>icsl th« fail tliAi ii> itf» lod* 

* JjiKJo refrrenceii wiii be Ijunil /^.in ai 

ELECTRICAL ENGINEERING. A 1 .rst Year's Course for 

Students, hy Tvvov si vu i.f, A..^f ! K.F . Lecturer ami Uenionstrator 
^ in Jbleclnc.il Engineering ^at ij»e FoLiechiuc, Kejent Street, London. 
JFpurth Fdition, Rmiscd, vi uhVxddni^ns. L.irgr ( town Hvo, cloth, 
462 pp., with .’78 lUnsHalions , Vc/|if. 

Ohm's Law t’siv Pvii.-vK.) 'N KikvlxH-AI I Ai.iski »l s».- .Sunt'S SCK I'aKaHJH. 
Crwccns- -('I'kRfcNi Ihssuy am> I'.fr'OsT Iimh- f. ii»» l ,fy tlfAMsi. 

OP tMK Ltkf ricic (.(.llwrM Tio Ma.suk Kr*'t’ r <0 »•< t u ' im * 1 ’I hr 

MA>.HRTiAAr*>!\ (O' U>‘S KiPCii.' I,.-iM"iie\ l*MMAk\ Am ( M TAtotrs- 

• Ini>Ii,ATjiih. JnUi h V! : s ■ Vst.tiipps, *Vi:iMs.pic, hhvmi i tifcs'iiuiu .Si pri.y 

MRTKH*! -'MfcTsl'klM. K. (. Mtsts, AS* ;»•*' Mkav Wl-Stl-M *>( klRt'HKAI KlVISTANir-- 
Mr.Avi'*t*Mrsr (h lorn vi s , 1 \»a. itv tccpi-Ni siwim.tii, am. (Vhair 

Allll.ltV-“AKs I.AMps Js J AMIS ,\I.AM»AIT 1*1 A'.n J*.stWI<MOS I'noro. 

mutry-Thp ('..STISC ,1^ t KA,S. I'VSSS.. ll'll.l I KM.. \l.t.>Ks \, ri-hSA-JIM, 

^^I'UnkSTs— T kASSI H.MI'I' .kl ;* •.s.sT-.I.s, .S\s i KM VMl s V\o,.|,(SK - 

APl’k'HOJX I , r.ll iMKik Wrh'pSv.rfM M.ss s*.f. Asswms 

‘ tiiK *'• i'a *t, 1 . K.i n)i(.ni < '.1 1 .j, itir 'HdO iti ••Hv'iKi'fniiiii. 

Kvrrylliint; m rsp .iKinl in sut j.b !.»r rsrn .i -'wvii'i.fi • l4ii lo mulciMnlul." 

TAr J-Mginffr. 

‘ EtECTRICAL ENGINEERING (ELEMENTARY). In 

Theory and I’mctue .A ( I.iss Hook toi Junior and Senior Stiidentj* ami 
Working Llfctnrnns. By J. H Alp.xandkr With nearly ico illu.sii.i 
tions. Croun 8 ro, ( loth \>/ 38. 6 d. 

FusOamkm At Ppis It 1 rs -t ( P( I me Ai l ’HKiMs ;>w.ikn<mh Chic'*, I r >i \ amimi t » ma. 
Vot-rMKTkH'l ' Ml* ASt-l'tS*. Is-TKiMISIs AtTI-KSMIM. IChPIM'. l)Yls«*4.. Ilk- IhK 
MachIvk*.' Cosnsi.'. I'fci.isi 1)VSA»I..S 1I..S. SiAiH- 1 HA^s•'•t^lu^>*s. ( .(M'l Jirrrps- 

MoTORK • I'kISIAKV A'*. S,,,4A(.I ( I- ( I - \h. i, \M* S — |s( AM.k'u I's I SwiUHI's, 

FfSKs, K?,. -• I'.'Sf'! ■ r.'Ps ,“.I1 CARils—klK* (“tA',. LnPA'.V Ml Ipps Srn tf*K A 1 I'IS *> 

GRKRRATIOS A.S.0 I’kAS' MIs-KIV -IF KlF(,rHUAI KsKIK.V -(IkHrRA I If, ,. S ( ,1 •••S s 

ELECTRICAL ENGINEERING. Amkksaiin.i ( i krkstn. 
ELECTRICAL TRANSMISSION OF ENERGY. A 

Manual for the Design of Electrical Circuits. By Ak ihuk \'\l*(i»AN 
Abbott. ^.F. .Member Amenran Institute ot Electrical Engineers, 
etc, Founh Edition, Rewritten andi Enlarged, with numerous Tallies, 
Plates, and other Illustrations, Royal 8 vo, 700 pages. Strongly bound 
in cloth ... AW 308, 

IWTHOnrCTlOH— 'I lik PunFKklll'' (»r W|»R4*TMk { ,s'.r>*!VT|r»H r.r Akkiai t'lKCCrik ■ 
CKHKMPFLiSX WhKK -tl rrT«.- R W AV ( met ITK~ Fwotre 11 .1^ ' IIK rtiWUlKv' IHW ,,)> 

VKDK»Ctl«I>''H£J ^l«' ''IT- CoHHUTS- CAd^.irv A«l» t fiSOfn Om » < T K'l** " .SfRCI Al Kaicwav 
Ci*CciT— This Ktbsivrbai* Tkah'.miwio*. LiHf-tiiv Rah. Ihis amiA*! Comhii 

EUKTRICAI. lH«iT*(CMi;».TS.-M»rTMtHYi. rtp El KtTAJC/^l, M«A‘ CBUMKHT -OjH ft kilfii n-t U«*I£H r 

O*n>fcrom-TH« Hratinc. hp to'«t>'‘<ToiiA--Co«i>* rT*Hi» for Altranauik. CvHnitmih-- 
SCKIKS I)l»T*l«eTIOA — PAAAl.t.l!t, DiSTBIBWTICIW “ Mln'Dll.AllllOVS MlCUOO» — FuerPHAAR 
T«AJ<**«ts»rciN— T m* Co|j or FROuctTc.^’ Awo DiiTvicvtiiai*. * 
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ELECTI&aTY AS APPLIED TO MINING. By Arnoui 

l,i;iiiMN, ^Unsl.(:.K„ M.l.Mtch.R, Mi.E.E, late Professor of Coal 
Minir.i,; at tfic V<»iksijire Lollff-o, S'lctoria University ; G. D. AsWNaLL 
M I l*K.. .\.\I 1 Merh.i;., Head of the Electrical E%incering' 
Di pafimciit, Yuhislme Victoria ^•niversity ; and'HERBERJ 

i’f-KKiN.iftl { M K , As>ist.int Ixilurer in the Mining department of ih« 
Yorkshire tollej^e, V'uIoim University. .Second Edition, Revised and 
Enlaifiedimeditirn Svn.Sotli, ttx) pp , with about 170 illustrations. Nef las. 
MiMUM ( I'.io U^sAvi. I HIM in Miium. "I The Steam TuROiNit- 

tU-TEII- IlirJ'ii-ltl tul M 1 '.(I .1 M.mi t, ‘'im-l l\(. Kl n I KKA! OllNBItATOK)! AND 

Mm'i.R- Kn. im (amc (wni Ii< 'k. ai i’l am--- F niTRiciTf AppuAd to 
t*. Mnx'. AM. JU‘ I n;, Lit i , f i n Ai i mm. n. i mi ( i 1 1 n<.-1 viit At. Ei.Kj TRic Plants 
*P< in ;i V 1’ 1 1 ' 1 M- IiHI».i I .I.IIMM. I > AM) <»1 iH* Lamps - MiSl ELI ANKOOS A^'UCA- 
Timss I* lM IM)in I II. 'I') I'S A (iiMJAIIft. Ml^lf (.(IIIR MoDES UK TRANSMITTING 
PoMKK I »AS. M • 1>K I ! 1 I I'l I n 

" lit' I p. ) . o'l .iii.ii.jt * - iii>»-i .1 Mjl!, .imi i- mi!! worthy of a place m the 

"I|; Ml’ rj.j luj .a>i ^ 


ELECTRICITY IN FACTORIES AND WORKSHOPS : 

ns COST AHO CONVENIENCE. .V llandybook for Power 
I’loittKcis .lud l*ou( I I M-i- €l,\ ,K \M. M l.E.E. tsSpp.. with 

Sva pL.th » ^ • 


*rtvi!!u tolls niusi!a!i''ns 


I nov.n 8\ 0 , cloth. ' 

I ///rZ puhUshed. *Ner'3S, 6d. 

Il' liii lit, Ml (iKkENT MoTOR--T»S 

I "I '•'t t. A'l, S') I I kllflAMON UK Ei.KCTRIC 

‘ ' •• h n M'M.'. ! hk I’h'iivisiuNjBiP Klk.TIIC 

^■'n'l I t ..\t.iui <\| W ukKINC^-'gllK QI’BSTUIN ( 
*■' ' M. (.1 I'VAc, I'|.M. I On AMI Oas Encin* 

I ‘ ni I'l Port I ■ MaiIii.n TakiWs—Tkk 

!'■* • I ' .Ml' . I’.HMI IS 1 ixm.li Kactokies— 

I'u 1 ' •> till III jl’iun.n IN Km.in’pering 

' ' " 111 iC I'.ttlli 1 III. IsMAILA'IION OP* 


ELECTRICITY. A STUDENT’S TEXT-BOOK. HyH.M. 

N..M., I KV I.;. |||| . .I-.I .;ii.Mi CroiMiSiii gA. 


ELECTRICITY, POWER TRANSMITTED BY, AND 

APPLIED BY THE ELEC. ERIC MOTOR, int hiding Edectnr Railway 
< I'l'stuuUMii l'.\ I'liiMi \iKiNsii\, .•\ M . I’ll 1) ,;uithor of “Elements 
(it si.itii l iMiihin 1 our'Ji l.iiiiiin, ) nlargcd, Crown 8vo, cloth, 
’.’4 pli . ’.t’lii uvn .,M '.ilinti.iiiiins , AW p5. 


ELECTRO PLATING AND ELECTRO'REFINING OF 

ME 1 ALS. .1 new edituui ui .'Mrv.mdei W.itts “Elertro-De- 

posiiiou K(\sod .Old I kewmton !>y .Aknoi.D PhiUI* 

Asmk K '• M , U.Si. .All.h. lie, Prmcipu! Assistant to the 
' til til toiiiieriv ( hicf ( houii-t to the Lnpineenng Depart- 
tnrnts of the Indui ( ifL.o Too pp. with mitnerous Illustrations, Large 
Ct.mnhvo. doth* AV/ia».6d. 


ENGINE DRIVING LIFE. Surrin^ Adventures dhd Incidents 

in till' Lnes of IcHoiiiotive Eni;Tnc- Drivers Hv Michael RevnolPS. 
Third Edition f-owj. .s.o. , loth . I8. 6d> 

ENGINEERING DRAWING. A WORKMAN'S 

InSfructor m Engineering D^ng, 
Royal Navfd College, tircenwich. Eighth Edition. 300 PUtes and 
Diagrams, Crown h\o, doth 38 . <Sd. 

•' A r.iw of u Lc kc,rt L., refwact lo every dr.wtnj; 



AAcr/r/pr /* ^ maaunk % % 

ESTlrfAT^ fcOSTS. & ACCOUNTS. 

F»;ml: tHKiDAniiK. With. iiiii»erf»s eunllilei of 

. ^t«^wnghl Work, MisccllanetniA I'roductions, 

J and « Section ujt tRc Preparation of 

• iJy A t;ENK»i^L MAjiM'.Kk^ .sjond Kdilion. 8vo, 

the «»*.fiW.>rwjir<1 in«nnr^ „mi ihrof.iiluMfi evK»efh*ol 

P 1>C4i «Miu^mi.*n.« t>t»th( *mho» wah cvriy i>1ww uf m<wmrn»j»re«ifHM><ttiftt *•- 
• * UWM. 

ENQINEWING PROGRESS (lg6W). liy Wm. Humder, 

^ftl.lnst.C.f.. Con.plele m Four \ f)lv ftiwaming 148 Double Plates, 
w«tj I ortratts and (. •>p!^ul^^ Dev ripuve letterpress. Iin}.Mfnal 4to, halt 
morocco. Price, conifilcte, £i 1 1 as. : ot ca* h volume soUl separately at 

• *3 3 ^« pet Volume Descr^xivc List «»f Content.s on applicatiftn. 

ENGINEER’S AND MILLWWGHTS’ ASSISTANT, A 

CoUec tion of I scfu! I ables. Rules, and D.ita lU \Vn 1 ia>! Tt.MCl t roN 
F'iclnh Kdituin wtfh . v.,... . i...i. ' • . ' . 


Eighth Kd'lion, with Vdtlm^ns. , iSmo < h>th ... ' 

• .Vt<”‘«>-VcJly (Hij>ul,ir « ^'k Is s-i.rt,: 1 Irt- ft, t ur ‘ 


aa. 6d. 


ENGINEER’S HANDBOOK. A l*ract!f’al I rcaysi- on MckUtii 

Engines and lh)*Icrs. Mcnn-. l.oc omonve. an.l Staiionarv. ,\nd < ontain- 
.ng a large *ollenion ot Kule^ .tnd Ptadua! iMta lelating to Recent 
1 ractico*m Designing .oul < onstrurting all kinds of Engines, Boilers, anti 
othty EngineciuiK; vtoik liivvyhole » onsiituting a loinprehensive Key 
to the Baird ot 1 r.uie and other Exaininaiioiis for Oruhcatcs of Com- 
petency in .Moierfi .Me* na'ncal Enginei-ring. By W\i iKU .S. Ih'riiiN, 
Civil and .Mcchanu ai Engineer, ,\uthoi of “ The Works' Man.igei s 
Ilandboak foi Engimvts, eti With upw.irds of 420 Illustr.itions Sixth 
Edition, Rev isffl .uui Enlaigid. Methuni Hvo, ncailv yi'w op. . sUongiv 
18.. 

“A nus. »I -.-t ' « .isl ,n MMh,. Ilu? ,1 eaMlr 

refmtc. n. at ..s> \ .r ...at.) >, .. ..'v »r!; > „u,^i 

the ».IUSII4U»IIS J h» '.,mI «(,! Ij*,. a, on t.. mo.l Ell<-lvr- Wlirrr ii will l»uk A» 

one of iS.' m>a , 1 - 1 , rr , . *’ 

„ ,,n ’ vl.ou'.! .< fa.ii.tl .,)! j)«. ..Hit .helf ..I .,11 },i.„ ti, ,,j «r, -i 

ENGINEER’S, MECHANIC'S, ARCHITECT’S, 

BUILDER’S, ETC, TABLES AND MEMORANDA. Selct led and 
.Arrangeii by I PVNds Smiih. Seventh Edition, Revisctl. im ludmg 
Euxtrk’vL T.AHI t KoRNti’i t-, arid MFMfiKANliA. VVaistfoal pocket 
size, limp leather 

‘Th* bc'i esarni' - »r ,"vrr iMErf*-* of u’.rfal malt-r j>m( Ittfi! ■nio Uif (hmAtwtor,.. 

or a CBni-casr - Bhu-hh^ \e:vi. 


ENGINEER S YEAR'BOOK FOR 1909 . f omprising For- 

mul.e. Ruirs, Tallies, Data and Memoranda in Civil, Mechanical, 
Electrical, .Marine and Mine Engtnecfmg, By II. R Kkmpf, M Inst.C F 
Electrician to the Post < fffit e formerly. Principal .Staff Engine<», Engineer ' 
in-Chiefs office, Cener.il Po-n Office, London, Autlmr of “A Handljock 
of fcdectrical Testings"^'* The Elect Aal Engineer s Pocket-Book/^ etc 
Wilh i,oqp Illustrations, .speciallv Engraved for the work Crown «vo 
950 pp., leather \ Jmt published. ^ 

^'KcmMfc Vmr-B<io« really require* commetWbo m. Ji* npi^re of iwefultMM u wiae}« 
kaewiVUM H i« used Oy eneineert ibe world over Tkt F.nrmter. 

“ the volume h dMtir||tly in ed vane* of pcmi «ittfUr fubtic^i'.-an* in thi* county.’' - Sifimtfrtmf 
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ENGINEMAN'S POCOT COMPANION, uA Pmttia 

Educator tin Enginemen, Boilc/ AttA^dants, and Mechanics. jEh 
Mjchakj. K^,VNOi.i)S. With 45 Illustrations and numerous Dia"— — 
Fifth tdiuon. jifoyal iSinf, stiongly !)Ound^for pocket wear • \ 

EXCAVATION ('EARtH AND* ROCIU A -Pi 

Ire.utsf^ hy C HARhr^ I’RKi.iNi, CK. 365 pp., with Tables, 

I itK .irti^ l«‘n<f rni/tniic A? 


. . . . „ jcn, uuiicr mm iuccajinics. JJJ 

MtctiAKJ. K^ANOi.DS. With 45 Illustrations and numerous Diagrams 
Fifth Kdiuon. jitoyal iSinv, sttongly !)Ound^for pocket wear • 35. ^ 

-PractiCii 

^ ^ ^ rr T — es, manj 

Diagrams atiri Kn^ravint'S l^oyal flvo, ctoth ... ^ AV/ i6a 

FACTORY ACCOUNIiS. Their Principles and ^ractit^. A 
Mandbtwk hir Acc«)ui#tant*> and Manufacturers, IW Garcke ant 
j, M. 1* H.t ( rown 8vo, cloth ... JK, 64 , 

FIRES, FIRRENGINES, AND FtRE BRIGADES, With., 

Hisu)r> of 1 ire-hngines, their Construction, Use, and Management. 
Hints on l ire Hngadps, AC 114- ( K. T VoDNG, C.K. 8vo, cloth • 

* £1 4a. 

FOUNDATIONS ANiJ CONCRETE. WORKS. .With 

i.utua! Krm.uks on f-ootmgs, Planking, .Sand and Coiv:ret^, BiSton 
1 lie driving, ( .ussons, and ( offcrdtm.s. liy E l)oii.S0N Crown 8vo. 

* t IS. 64 . 

FUEL. ITS COMBUSTION AND ECONOMY; ‘consisting 

of an Xhiidgeim-nt of “A 1 rcatist* on the C omlm»tion of Coal and the 
iiw'Tn",' '''■ "■"•'•i.'Mv A.lnsi C.K. With esien- 

tiAKK, M.ln5t.f.E. Fourth Edition! 

js. 64 . 

gaseous. Thrir Anal, sis 

Vmiiii' r I'-;' «' Elicniisis and Engineers. By Ifl J. 

.•.re.!,' |,'::. ',n u »'<' ^-nsnU.nB Chen,ist^o th^e 

f rovvn 8vo, cloth 


23 . 04. 


, ? litai ai 

(.r«Mi J'.ri.stcin Railway. I tmrth Edition. 
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CfV/t, MECmmCAl, BLlfCTJUC^l ^ MABim MmiNEMBlfm, 

GAS^ENGINES AND /ROpUaSR-GAS PLANTS* A 

Treatise setting forth the Principles <«f tins ‘Engines •and Producer 
Desig^ the Selection and InstallaticMt of an Engine, the Care of <»as 
EnginS^and Producer t^a.s Plants, with* Chapter ^on Volatile Hydro* 
» ciyron and Oil Engines,* By iP, K. M.k. I’ranslated from 

the French, tl’ith a Preface b\.l)r(iALr> Clkkk, M.lnsiX^E^ F.CS. 
Medium 8vo, cloth, 310 paws, with alxait 150 Uhistrations ^ Nit i*». 

MoTIVK PoWKti M**!* O*'* K' t An.Attt>J» «%»• AN fcW.«NIC-^ll**TAl4.ATU»N 

or AN EnMNII— K oi'MiAJJ' S Wa t KK CtKt < I ,VTIO*f I V HHK AflOS C<'N»>inO»» 

or I'larikT Op«kai iuMaki vn f si.t*.!; r**. *« f J'rttu XAAnoNS ii* T«ll 

OrKNAtlOX of ♦;N(.IAKS- rKtHH'S h*-<iAV l^nOtU't t•H•(•A^ PuitttM’)** Ua* 

“SVCTION (l^f.-pKOtn t KJiS-Ult. AVJi Ilf l)*lv>vA4hM,>h KAt.tKIi*- 1 Ilf SmjUtTlOH 

or AN etNt^.INKf 

«GAS ENGINES. >th .ApjRjndix descnhmg a ket ent Engine with 

• Tube Igniter. By *1. M (IiianKVi-^^t.A Crown 8vo, doth as. 04. 

GAS ENGINES. ^Scc a/j<3 lNTtR*\ \l. CoMrtt'MlO.S EnOINKS 
GAS LIGHTING. .S>r a/sfj AcKt N i knk, « 

GAS UGHTING.FOR CoHNTRY HOUSES. -Vf 1 'ktkoi. 

Air liAs» • 

GAS MANUFACTURE, CHEMISTRY OF.* A Practical 

Manual for tlie Pse of (ias Engincer>, (’«as ManagtMS and ^i|udents. By 
HAROif> »M. Kom.i . F C S., /.hid ( liemiral Assist.int at the Beckton 
(ias Works. Demy 8vo, t loth. 340 pages, with numerous llUisliations 
and*Coloured Pl.fte Vc/ i3«. 6d* 

PxKrAHAllOS Ot .flANOAHi ,Sr>|if|iN«. »U <*<fAI - t»RM*IIIIOV o, VAKlOtlt 

WvfKS Of fURNACrs IS'O iVflsoMS A1 toN Al \ Af.ol - J * Ml I' * A 1 1 f KS A*-AlVs)(,or 

Ckl'OK iiAV' An U f-l', oi 1 !Mf AnXI VMN or .tMVtoSiACM I.K.llMm A* .M V 1 U A) VaI 0 A1U)N 
Of Ox I nit or Ikon hviiM-inov k. .SArMiiiAiiN .V'.ai \ms «>*■ tif* lif n t, v am* KiRfliAf 
- A«T Of pMoroMittif C MO- K^irK). WAiff l.A,. AMfsnix o.ximsimo > i a i i tok v and 
Ot-FICIAL kKt.llArtoNH loh I.s'lNt. (,«<,. VAlVAtilf ffov tARldl'A IMfoMTANt 

PAI^.X', ON (iAN ( iifWIkTUX. t’^ffll lAlilf', MrMoKAM'A, f tC 

GAS WORKS. 'I'heir ( 'onMriirtton and .‘Vrrungcnicnt, and the 
Manui^aciure and Distribution of Coal (ias. B\ .S. Ht'-oit s, C.E. Ninth 
Edition. Kcvi«i*;d with Notices of Ke« ent Improvctnentu, by llKNKY 
O’CONNOk. ;\.M Inst.vJ.F. Crown K VO, cloth ... . .. 6«. 

GEOMETRY. lor the Archited, Engineer, and Mechanic. By 
E. W. Takn. M A.. /Xifhiiect. 8vn, <loth .. .. V*. 

GEOMETRY FOR TECHNICAL STUDENTS. By K. H. 

Spk.AGUK, ,\.M,lnst,C'.K Crown 8vo. cloth Ad is. 

GEOMETRY OF COMPASSES. By Omver Bvr.nk, Coloured 

Plates. Crown 8% o, doth ... ... 3s. 64 . 

HEAT, EXPANSION OF STRUCTURES BY. By John 

Keilv, C.J. Crown 8vo, doth 3s. 64 . 

HOISTING MACHINERY. 4nrluding the Elements of (Vane 

Construction ami Desr ripttons of the Various Ty|H-s of Crj^ncs in D»e. 
Hy Joseph Hot’NKk, A.M.> M.hi. Crown 8vo, cloth, with 215 lilu-stra- 
tifjyi^ including Koldii^g Plates *. ... AW jb, 64. 

HYDRAULIC MANUAL! ConsEling of Workirjg Tables and 

Explanatorj' Test Intended as a Guide in Hydraulic Cklculationi and 
Field Operations. By Lowis D'A, Jackson. Fourth Edition, Enlarged. 
Large Crown 8go. doth ^ ... .a ... |6«. 
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HYDRAUUC POVER’ ENOfr^ING. A Pi^ 

Mjftlual onjthe Concentration andTran^ission of Power by Hydrauhc 
Machinery. By (), Crovuon M.vhks, A.M.InstC.E. Second Edition, 
Enlarged, » ah idjout 240 iilustrations. 8vq, cloth ... Mr lOA. <Mi.' 
SUMMAkV OK t’lN IliNTS “r H^kaii,ics~The Flo« op WAnur- 

Ma 1>.KIA1 — IV-ST - PAtKJNW PUK Sl.tUJNG StiRPACES-»PjP*^jfoHm 
l‘«. VA(VI•^ PlAJfiKM I.IPT*.— WuKK'.HOP AND KoUNDK* CRANKS— WaAEHOUW 
AMD IkHK ( lt'AA-;-nvi.RArU^'\Cvl'M!'l Aliihs- PfcPASPS POB HaMNO AND other Po*Ktt«S-- 
ShRRT MbTAI W..BK1M, aH1> h;V.lMi. M A< M1NKBP-Hv#RAUI.K kfVETKRS-HANI) ANW Power 
Pvttn -ST»AM Pt'MP’.- IfROtAPN Ti-BBIS'ES — IfKAC/K'N TlntUINKS— D rsich OP 

I'uMAIKAA is l>*IAIt • %‘AtpK VV'KKKts livOKAt f 1C Eni>1NP<> — KrCKNT ^CHIRVRMCNTS-^ 

Priwaubie or VVatk* Airinh or Pi Mgf., KU 0 • 

HYDRAULIC TABLES, CO-EFFICIENTS, AND 

FORMULiE. For Kindinj; tin* Dschlr^e of Water from Orifices, 
Nouhrs, Weirs, Pi|>cs. and Rivm. Wjfh New Formula, Tables, 

( icncrai Information on Kain-fa aichmeni-Basins, Drainage, Sewerage, 
Water Supply for Tftwns and Mill Power. By John Nevh.LE, C.lh, 

M K I A Thud Kdaion, Kevis'^d, wi 1 h additions. Numerous Illustra- 
tions Crown cloth ^ * 4 *» * 

internal COMBUSflOr/ ENGINES. Their Jh*ry, 

Consttuctioii, and ttpcration. By Kol.t .v C. CAkrf:NTt:R, 

I I, I), and»}|. l>in»KRKHs, M I*. Professors of Experimental Engi- 
neering, %ublf'\ College, t. ornell Cniversity. fuo pflges, with 373 lllus- 
tratioiKs. Medium Kvo, » loth • . \ J ust publish4<^ AV/aiS* * 
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vEN(a.vE Fubi.s. th!J 
)l'll» KkIs, CaRHUBRTBKS A.SO 
Micic'iiK Kxriosi«it,rTY. Pbks- 
.MouKhv Tvi'hs or Ikikrkal 

'S. MlfHI.KS AND STAKTISG 

S' Tiir Estimation of PimKR 
or (.AS rsn.i’.is ..I i r- 1 1 m, 1 m 1 1,> -.i c omi.i simn Kngisfs 1 he PrRrciKMANCS 

or(.(s l s,,,srs AM. (;A^ J’r .i.iu-'... N - 1 ulaids am> ok Oi-fka hon. 

IRON AND METAL TRADES COMPANION. For Ex- 

oeditiniisH As, i*rt.iinmg the \ alue of an\ (ioods bought or sold by 
\V eight, liom m peicwt. t<» 112* jKu lut., and from one farthing per 
pound to one shilling per pound. Jty 'iHoMAs DoWN'fE. Strongly 
IxMind in leathei, Vib pp _ 

IRON AND STEEL. A \\'ork for the I'orge, Junindry, Factory, 

aiul t iftii e, t out.uiung readv, useful, and trustwoithy Information for 
Ironmasters and tlu-ir Mock-iakets : Managers of Bar, Kail, Plate, and 
.Sheet Kolitng .Mills ; Iron and Metal Foundeis ; Iron Ship and Bridge 
Buildcis , Mechanical, Mining, and (. onsultmg Imgineers; Architects, 
Contiaitors. Bmhiers, etc. By tHAkiis Hoarf, Author of “The 
Slide Kule,” fit Niiiili Etniioii 521110. leather • ... 65. 

IRON AND STEEL CO^tSTRUCTIONAL WORK, as 

appliiNl ft) rublu, Pnvaie, and Dome^suc Buddings. Bv FRANCIS 
CAMPIN’, C.r Crown S\o. cloth# ' m. <Sd. 

IRON ANp STEEL GIRDERS. A Graphic Tablfc for Facili- 

Utmg the Tompiiuiion of the Weights of Wrought Iron and Steel 
Girders, etc., for Parliamentary and other Estimates. Bv J. H. WatSON 
Buck, M lnsi.C P:. On a Sheet k tS. 6 i, 



CIV^SBCBASICAL. SlSCTMfJl a^MAMlifS MKCUfMatthfC. »$ 

bioN'PLate weight TABCpa For Iron sS(pbuii}(iMy» 

Engineers, and Iron Merchants. •Containing the CalcuIiiJed weights of 
npwarfs of 150,000 d.fferent siies of Iron I»latcs from*i A. by 6 in* by 
t in. 1)10 ft. by 5 ft. by i m. Worked on the basiD ol 40 lb», to the 
* ^uare Yoot of Iron 1 1% m tb^kness.. liy H, BuImns^on and W. H. 
‘Simian. 41^, half-bound t.. £1 s** 

IRRIGATIQN (PIONEER). Maflual of Inforntalkm for 
Farmers in the Colonic.v By K. OT Mawson, M.In»t.C.E,, Exet utivc 
^nginet^, Public Works Department, I^mbav. With Chapters on Light 
RaiUavs by E. R. CAi.THROr. M.Inst.C.F., Jl.LM.E. With Plates and 
diagrams. Demy 8vo,Vl^ih A>/ loj, 6d. 

S Valuk or liit(i..Aii>.v, AM> 'vMKrrfur Watka St nt v Dam^ ako Wrmx < ANAtA ■ 
IMDKRCtOl'NU vj. ATIfl^M*TH<>l»t .>r Jkku-.ATU>N SfrtHAr.t lvN10ATtUh--4ui‘KAtAl AVTtiMATtC 
teiCK Gates— T»k Ci'iTiVATms of Imhicat^* LAotv, VE<.RTAniLK)>, ano Faimi Tkiiks"" 
Light kAK.WAirs eoa Heaw IsAtn. rsk'TtT^KMoi.AS‘i)A a^m. I>aja 

LATHE PRACTICE. A*(>3tnf»U;te and Pranical Work on the 

Modem American Lathe., By Oh I PrRRftio, M Author of 
«“,Modi*rn Machinj Shop ConstTuciioif, lapiipment, and Management,” 
etc.t Medium 8vo, 424 pp., 315 illustrations. Cloth ... hV ra*. 

History t.i' T to I.AiMh -i t . i lo Is : ivnn . tk>n i„»^ao>. Its !'». vri ..rimtwT 

SISC* THE 1nTK<>»Uv 11.-N S. Rfc« I .»Mf J.-. ( I *nmH( A HON <,r I STiTKI - 1 A HIR 

THE flKD anh ITS Si tfiltts— T hj Hi ai> ''u- k Ct'iiM,. no sriNui u, ano SgiAHi A-t ore- J'mk 
SeINUCK HmKtNv.S, IHl' I'.A' K < »l A'l- IMf 1 i If! ► ' i»AH M|t« IIAMVM 1 HE 1 Alt. SlOtE, 
THE Carriage, • riiK Ai jfs, kti. I iRMia, k»Ms. s( n.-., riNt. Remk. Shai t M HAit.inuM ea, 
etc-Latio ATiActivt ms- Raih> t invt.R i.tAU J.aim*. 1 <><>i s. Hu.h snEit 

STEEI , ai-Rms ANM H um-', t‘ov 1 1* [••■kCi n ISt- lu I KIi. I Rsj IN>. a I.A I IO I.a »Hlt WORK 
— KNtUNR LaIHK^ ' Ht AW 1.A IH^.^ H I .K H Rt- 1> I.A I Ill's SlI.IAI IaIIIRs K K< , ) I AM 7 I RRR¥ 

, Lathes— S i'iKctAL Temo^ I a i los I- 1 n imh ai i v-i>po rn I.a i mis 

LATHE WORK. A Pranical Treatise on the Ttnilh, Ajipliances, 

and Processes employed in the ,\it of luitung Ity Pit 1 N. llAM tifK. 
^ Eighth Edition. Crown 8vo, cloth . . . . 58. 

LAW FOR ENGINEERS AND . MANUFACTURERS. 

See F.VKkV .M\s's <>\v n L vwvi r A Handylxiok of the Print iples of 
Law and Equn\. By a B.uiistei. Forty sixth Kpii) Edition. Revised 
and Enlarged, including Abstracts of the i cgislation of i</y'>-8of especial 
interest to Engineering Finns and Maniilacturcrs, such as the Vlork- 
men’s Compensation Act, nyo6; the Pieveniion of torruption Act, 1906; 
the I'radvs Dispulc.s Act, K|t»fi . the t eusus of Pioduciion Act, 1906; 
the New Companies -\ci, n/jy ; the Limited Partnerships A<t. 1907 ; the 
Patent and l>cs!gns Ad, many other icceni Ad.s. Large 

crown 8vo, cloth, 838 pages \ Jtiit put>li\heii. AV/ 68, 84. 

LEVELLING, PRINCIPLES AND PRACTICE OF. Showing 

its Application to PurfKJses of Kaiiwav and Civil t injiiieeim;; in the (“on- 
struction of Ronds ; with Mr. I rt.tnRii'.s Rules for the same. By 
FREiikKicK VV. Si.MM.s, .M IiisiX K. Ninth l.dition, with Law’s 
P ractical Examples for .Setting-ou7 Railway Curws, and TkAUrwiNIv's 
Field Practice of Laying-out Circular Curves. With sev’fn Plates and 
numerous Womicuts 8vo . 88. 6d. 

LOCOMOTIVE ENGINE. I’be Autobk^rajdiy of an old Ixico* 
motive Engine. Bv Roukkt Wlaihl rhi rn, M. 1.M*E. With lUus- 
trattons and Portraits of (ifcORGK and Koiiert Strrhknson. Crown 
SwL cloth *. A>/a8.6d. 
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LOCOMOTIVE ENOINE DEVELOPMENT. A 

Tiejttse on tht (iradual Impronemci^is 

between i^} and 1903. Ity Cihm.sv C. SiRfciTON, CX bmh 
Edition, Revbcd and Knlar|ed. Crown 8vo,^doth ... 4«* M.. 

LOCOMOTIVE ENGINE DRIVING. A PracM 

EnjiinecR in t harj'C nt Loronioluo.Knjfines. By MlCmAEL REyNOLUSj 
M.S.E. 1 weUth Etliiiw. Crown 8vo, cloth, 35. 6d. ; cloth boards 

• ^ • 4 A.W. 

LOCOMOTIVE ENGIOTS* A Rudimentary 'I'reati^e on.. By 

($. I). Dfmp^'I'V, CE - \\’nh large additions treating of the Modern 
Locomotive, f>\ I» K O xkk, M.Insi C ^Vith lllustratiof^s. Grown 
8 vo, (loth ••• ••• 3 **^ 

LOCOMOTIVE (MODEL) JINGlWEER F ircman and Engin^ 

Ixiy I nntpnsing .i • Histoii(.al Notu'c of the Pioneer Locomotivi 
Engines and ihcir Inventors, t'.y Klynolhs. Crown 8vo, 

(huh, 35. Od. ; <^uh boards 45. 6d« ^ 

LOCOMOTIVES. THE *API*LICATI0N OF HIGHEY 

SUPERHEA 1 ED STEAM TO. .Vc S 1 r \m • 

, t 

MACHINERY. DETAILS OF. tompr'sui^* Instructions for 

iheEseiutn'n o< variuU" Uorl.-^in Iryn in the Fitting Foundry, ^ 

and Ihuh'r Vaul. Bv Fk \N(Ts C t’.K Crown 8vo, clbth 3 ** 

MACHINE SHOP TOOLS. A Prac t!( a) Treatise describing in 

rvet\ detail the ( onstnK tion. (.ipcration and ManipiSiation of both Hand* 
and NLirhiitr Tools . hung a woik ol PraAn.il Instruction in all Classes 
of Modern .NLolmu- Shop Practice, imlud-ng Chapters on Filing, 
Fating and Suaping Smt.n e-. , im Dulls, Kcaincrs, Taps and Dies; 
ilu I.athi .iml a- 'lo<>K, Planet^. Shaptiti and their Tools; Millilig 
.Machines and tntteis, Ce.ir (ntiiis and Ceai Cutting; Drilling 
M.uhines and Drdl Woik. (Innding Machines and their Work; 
Hardening and I«uiipeiuig, (hating. Pelting, and Transmission 
Murhinrt) . I'sefnl D.ua .uul T.iblc'N B\ W, H. Van Dlkvookt, M.E. 
lllustraied by fr t 1 - ngr.ixing'. .Medium .S\() , AV/ ai4. 


MAGNETOS FOR AUTOMOBILISTS : IF™ made and How 

used A handjbovk on then t (>n^tultllon and Management. By.S. R. 
BcTif'Vl.. Crown ,Sv(», , loth . AV/ 2S. 

MARINE ENGINEERING. .\n KU‘mtniary Manual for Young 
Maimo I ngineet.s and zNppreniices By j. S. Brfwer. Crown 8vo, 

15. 6d. 

MARINE ENGINEER’S GUIDE to Boaid of I'raj^e Examina* 

tioiH foi truaicair'' of ( ojnpctm'cy. (. ont.aning all Latest Questions 
to Date, with .Suiiplc, 1 leni, and Correct .Solutions; 302 Elementary 
(^ufstions’wiih Illu.n.oed .Answers, and Verbal Questions and Answers; 
complete ,Sct oi 1 )raivmg> w ith Siau ments ( ompletcd. Bv A. C. WannaN, 
CE., Consulting Kng.ncer. and I. W., 1 Wa^nan, OSkifi- 

caicd hirst j (- 1 .ASS Marine F.ngmecr. With numerous Engravings. 
F ourth Edition, F niarged 500 pages 1 ,arge Crown 8vo, cloth 
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MARINE ENGINEER’S POCKET.BOOK, Con&ininglUMt 

Board of Tr^e Rules and liata for Marine £ng:ij)eers< Rjj A. C V^jANM AN. 
Fourth Editiont Revised, Enlarged, and brought up to Date^ S<)uare 
1 Snail with thumb Index, leather • ... ... 51U 

MARINE ENGINES AND BoTlERS. * Their Design and 

Lonstruction!^ A Handbook for the Use of Students, Bhgineers, and 
Nava! Constructors. Based on the Work Bf rechnung und Konstrukttnn 
der Schiffsmaschinen untf Kesscl,’’ Dr. G. !iArK,R, Engmcer-in-Chict 
of the >^ulcan ShipbuSding Yard, Stettin. Translated from the Second 
German Edition by E. M, Donkin an^S, Bkvan D(»nkin, A.M.l.t:.E. 
Edite^by Leslie S. Rpcertson, Secretary io the Engineering Standard 
TTornmittee, M.I.C^.E., M.LN.A,, Etc. With numerouf Illus* 

trations and Tables Medium 8vo, cloth AV/jga* 
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AND Exhaust Feed W.tkk, Riu.e, Bah. am am- Ciks i i atim; J'iemv. I'ARF V 

STEAM miLKRS; Firin.. am. h<e (U.NEtiAru-i. <.i Sieam Hii^R.tAt, BoiHfKJv ■ 
LoTOMOTIV^ Roll KRS - WaTKR-'IuiIK BaHH'R.. - NMAM I > tiK VVAT>k 1 - I'K Boo KR»— Smorr 
Box-'Funkfi, and Bom ke I a«.<.in(. - Furi eu !>► a- ..mi - Bo.r er tmivc.i and MoukTino*. 
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LvaRtCATlON — VknTH ATIOW oK Ls..lS»' R. H-M*. -Rui Es FOR .sfabe (Ii'.ar PART Vlll 
AUDITIpNAL TABLES. 
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aqually generous in cotitTihmuH; irifornMOort. »» line a large prnpririiuii of ihr lliustratioftm i« ilrawn 
from Enghsli technical (ournaL and the pOHeeilings -T onr engineenog r-ijtieiies Ametii an practite 
is a1» rcpresenietl. The rompii.iiion ha* Ireeii lal-.iirrus. no tlouhi, )>nt tt (onsiiiules a valuahle 
book of reference .ind a ir>'»snrv uf infuftnatron 'Fhe F.ngtish editi>r arnt hi» Ms»i«lanis hate done 
tlieir work well, both in iraict-lation and in the cimver moo -.f metrir to I ngliKh mcaHtirr* / Ac 7 imrt. 


MARINE ENGINES AND STEAM VESSELS. Hy 

R. Murrw. C -K. Eighth Edition, thtuoughly Revised, with Additions 
by the Author and bv ('.i hRi.k I ari i'll F, (. .E (.town 8\o, cloth 4 *. 64. 

MASONRY DAMS FROM INCEPTION TO COM- 

PL2X10N, I n< hiding numerous FuiimiKt*, Ktirms of Spef iricaiitHi and 
Tender, Rocket Diagntm of Forces, etc. for the use of Civil and Mining 
Engineers. By C. K CtU k 1 nf:y, M.Inst C.E. hvn, cloth ... 

MASTING, MAST-MAKING, ANU RIGGING OF 

SHIPS. Also I.ibles ol .Spars, Rigging, Blocks; Cham, Wire, iind 
Hemp ffopes, etc, relative to cvrjy dass cjf vtsiels By K. KiriMNG. 
Crown Kvo, cloth , . as. 

MATERIALS AND CONSTRUCTION. A rfteoretical and 

J^ctical Treatise on the htraiftm Designing, anil Erertion of V^'orks of 
TKnstrjittion. By .i. 



18 \c/lOSfiY LbCKWOOD CATALOGUE. 

MATHEJIATICAL TABLES, ftr Trigonomertcat AiiWmio- 

tnic* and JIaaiical t;alculations to .diich ts prrfxcd a Tn»^ « 
U«anthms,liv H. Law. C K. With Tables for Navigation and Nautical 
Astronomy. 4jy Prof. j. P.^'orNfi, Crown 8 vo, cloth . . «. 4 a. 

MEASURES: BRITISH ‘ANU AMERIC^ .ClJSTQfi^ 

ARY AND METRIC LEGAL MEAbURES. !• or* Commercial and 
fVchnifaL I’lirposos. foitiiing ihc Measure Section of Part 1. of “The 
Mcthanual Eriginccr's Kcfereiiac Pook." Hy^N’Ll.SON Ff)LhY, M l.N.A 

Folio, riot h ... yX/uslnady. AV/ 7**.6d. 
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MECHANICAL ENGINEERING. Comprising Metallurgy. 

Mouldinj,'. C.i'.tinj', Kftrj^mg, Twls, Workshop Machinery, Mechanical 
Mampiilatioii, M.iiui fat tore of tiTc Steam Engine, etc. Jiy FRANCIS 
C.SM1’1V. ( K. I'^inl Edition. Crowji doth as. 6d. 

MECHANICAL ENGlNEfeRlNG TERMS. I.OCKWpOIVS 

r>l(”rM >N AKV. Kmbracmg terms turrent in the Draining Office, 
l^i^u•In Shop,. I- oundry. Fitting, 'l uii^ng, Smiths’, and Boiler Shops, etc. 
Coin|)nsiti'4k ufm'.irtis oi 0,000 Dcim'tions Edited lA f. (». HORNER, 
A-M.l M K riiiid Kdaion, Kcsised, w*ih Additions. Crow*n tvo, cloth. 

A'?/ 7a. 6d. 

MECHANICAL ENGINEER'S COMPANION. ^re.s, 

Cirt nmlerent es, liecm.il E(|tiivalems, in inches ar^d feel, millimetres, 
stiiiart"t, cidies, roo' t. ai . . Strength of Itoks, Weight of Iron, etc.; 
weighit, Me.isnit N. anil othei Data .\!so I'ta.tical Rules for Engine 
Proportion'- To K Foxs iko.., M.lnst.t.M.. !■ 1 ap. Svo, cloth 3a. 6d« 

MECHANICAL ENGINEER'S POCKET-BOOK. Cott- 

pri.>ing r.ibk*!., Formul.e. Rule Data . .\ Handy Hook of Reference 

lor Dady Ii>e <n Engineering Prariire. By D Rinn'KAR CraRK, 
M.ln>t.('.K, Sis'll lahtion, iliorongldy Reviseil and Enlarged. By 
M. H I*. I’lixv) r.", M.lnst*' l.,\t I M E. Sm.all 8\o, 700 pp., Leather. 
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Wabnhs... Vr',r.! m. ... 1 ......v., .M.s-srHA« SrisM Ksm.mcs am. Hoiuks-Rah.wav! 

-IkAMWMs ' f am n.ms ■ I Mils. NO. VM {■ A,,tM.s AM. I't-MIv. -L’ oAI GaS*GAS ENGlNfJl 
.Ot mM.; IN M.,M.n - Xlh-IJ^I X,K Ks .INK., - \Va 1 h K I'OWBR - SfUKD 01 

t-UTlIKi, t.KiH I • h ( fv i , (< a; J' N..|Kt,, is,, 

MECHANICAL ENGINEER'S REFERENCE BOOK* Foi 

Machine ami Bo.lei Constructiot. Bv NT i^soN FoLliY, M.LN.A 
New Edit, on. Revised. , ’ [Jtt P^epnrattOH 
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TOMARY AND METRIC LEGAL MEASURES-" now ready. Sit 
under Mkvsi kf'' 



C/r/A %RCBANKAL. RLSCTtHC AL » UAkim t» 

HECHXNICAL HANDlJNG 0 *? MATERIAL *A Traitte 

on the Handling of Mafrnal ttich as Coal, Ore, Timber, »eic, by 
Automatic or Semi- Automatic Machineiy, together ^ith the Various 
Accdlsories used in the Manipulation such Plant, '^nd Dealing fully 
^ with the Handling, i^^ring, *nd Warehousing If Oram. By (n F. 
f^lMAER, A.M.lnst.C.K. 528 pp. Royal 8%'o. cloth, with 550 Illustrations 
(including Folding Plaies^i hpeciMly preparet^foi the Work ... AV/ JS»* 

MECHANtCS. Bemg a concise E\fK).sition of the General Principles ^ 
pf Me^anical Science and thcjr Aij|)licat»on>., fly C. TommNnok, 
F.R.S^ Crown 8vo, cloth ... ^ i#. 54* 

MfiCHANICS CONDENSp. A Selection of Forntiilx, Rules, 

^ Tables, and Data for tJic l'i,c of Kngtiu'ering Students, etc. By 
W. G. C Huohk.s, A.M.I.C E, Cvown 8vo. doth jiL 6d. 

^MECHANICS OF AIR MAOHINERY, By Dr. j. Wik-suach 

and Prof. G. HKkU.MANN. .XutUonsed Tiansl.uiot with an Ap{>endix on 
^American Practice by A.* Tk*s»u hkjmui-,. Ph.ll., Adjunct J’rofessor of 
M^hanical Engineering, Columbia L'niveiMt\ Royal Svo, cloth , 

• ^ .^W iHa. 

MECHANICS* WORKSHOP COMPANION. (lomj n.sing 

a gr^t variety of the most I'selul Rules and l*(>rmul.e*in Mech,intcal 
Scienperv^ith numerous lahfes of Practical Data and t alculated Results 
for Eaciliiatinu Mechanicai Operatmns. Il\ Wni.ixM 'I'hMlM.K'JON, 
Anthor of " The Engineers I’ractu al Assistant,” etc , etc. Eighteenth 
Edition, Rexisjjd, Modernised, .md coiisiderahlv Enlarged by W'. S. 
Hutton, t.',E., Author %)f “’I he W'orks’ Manager's Han(U>wk,'' etc. 
F'ep. 8vo, nearly 5CX) pp , with 8 Plalc^ and upwards of 250 Diagrams, 
leather 6a. 

ItlECHANISM AND MACHINE TOOLS. By T. Bakkr, 

C.E. With Hcmaiks on TouK and Machinery by J. NasMVIU, i ,E. 
Crown Svo. cloth . ... as. 6d. 

MENSURATION AND MEASURING. W'ith the Meii.sura- 

tion and Levelling of l.and fui the Pnrp<»ses (»f Modern Engineeiing. 
ByT. BaKkk, (-“.E, New Edition by E. Ni (.tsr, C.E. Crown Svo, 
cloth . • **• 6d. 

METAL ^ TURNING. A Practical Handbook for Engineers, 

Technical Students, and Amateurs. By jo.sj pH IfoKNtk, A.M, I.MerJi.E., 
Author of “Pattern Making,’ etc. Large tiown Svo, cloth, with 4S8 
Illustrations AW 9 ** 

SuWMAKV <). CusiKXT. -UrK Rn atiows OP TiiiaXKKv AM* SfAntiKK 

Site. I. TH* LaTHK, n> WOKK ASO T'WM-.- Aiu Fvkctuxs flK Tnous-UttMAIfK^ ON 

TvttWiMG IN (JMNKKAt.— .S kc. II. l>ieNiNo urTwirits OwTKK.- Ceahion., aso ruiivtwo . Ua», iii> 
StWADIK* Rxamw.*s or TifKWiso Ihvot ri-^ 1 .i»hmo-oi r r h ('KstitP', Manowk* W^wk -- 
S«C III WoEK MPHJSTKD Al Owr Kxi>-Fack Pi Mr Tm.viA,. An<.( r Pi.ai»: Tc'Kmko - 
1hobp«no«nt Jan Chvck*. Oincb.'- iviC, UxiVEXHAi , am> Ai n imW'huck^ ■ b»v. IV. 

iNTEKNAi. Woks.— IIRILI (NG, lioEiNM ASP ,Ai:.iKt> Or»ti(A»ioxs-Srx. V. S( kkw CvrriM.A and 
Tukebt Woea— Skc.. V(. Mi!M:-«i,LAMtoi,s-^rtiAt Work - MKA'.VEitMt.v-r, UEisoiM.-Ttwi. 
(IC^nKS-SnUCO AMI FUBOARTtKlI. ST«fct S -sirno. MAkEVs’ Ir. .1 ki-tTIOkS. 

METR& TABLES. In which the British Siandaid Measures and 
W’eights arc compared with those of the Metric System at present in 
Use on the Continent. By C. H. Dowmng, C.E. 8^, cloth loa. 64 . 
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MILLING* MACHINES s w l>e^gn, Comtructkm, Wotl^ 

ing. •A Handbook (pr Tractical *Men^and Engineering Suidents.^ 
By JfiSEPH IJORNER, A.M.I-Mech-E., Author of “Pattern Making/ 
etc. With 26^ Hlu&tration».^ Medium 8vo, cloth ... AW Jluk M. ' 
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Iwwejitjitf,, SrtKAt A^u Wokm. Sm «. am> Itrvm Cpak*, ktc Sn u ani> Uhvkl OtUM 

Ar*|> >rM|t|Li)l. • • 

•motor car catechism. Coniaimng about j2o Question! 

and .Answers Kxpbuung the ( VmstriictKm am! Working ol a Modern M^Or 
Car, F»ir the l\e of <>tt^iers*>ri\crs, and Studevus. By John Henry 
Kni<;hi. Second Edition, Kcvised and IjjnlSrgcd, with an ^ddititnaJ 
chapter on Motor Cycles. CroA-n Hvo, %fth lilMslrations. 

Hit published. AV/ IS. 6d.^ 

t|RTi»«.i Km.is. 1 VH|^^ -Di npvor A Car Driv«» 

MOTOR "'car "engineering^ Practical Lectures on the* 
Motor Cat Uy Buiicki \\. A. ItKi'ajk, A.M.ln^t.C.K., M.I.M.E., 
M.I.A.L With numeimis iHusiratnin#* i5ciny 8'.o, cloth. 

\ju,\f published. JS^t 
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MOTOR CARS FOR COMMON ROADS. Hy A. .). \Vai.i.is- 

Iwilk, AM Instt i,. 2|. p[i , will. ~t‘ ! Uus'T.itionv Crown 8vo, 

< . . as. 6d. 

MOTOR VEHICLES FOR BUSINESS PURPOSES. A 

Practical Handbook for tho^* iiuetesteil in the Transport of Passengers 
and (ioikIv Uy A |. W \i i ^ T\v> n;, A M.Inst.C.L. With 134 Illus- 
trations. l>cnn Hvo, t loih W/ OS. 

NAVAL ARCHITECT'S AND SHIPBUILDER’S 

POCKET-BOOK. <d lotinul.i, Kules. and Tables, and Marine 
Engineer's ami huru‘\(.i - Handv UtKik ol Kefeicme. Uv Cl.KMKNT 
Ma(.kk<os, M.I.N..\ Ninth Edition. T’t.ip., leather Ac/ las. 64l. 
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.NAVAL ARCHTTECTORE* AS Etposiikm of thelStoeottiy 
Princijjlw. By J, Cro^n 8ipo, doth , ... .... A|t. 64 . 

NAVIGATION AND NAUTIC^ ASTRONOMY. In 

^ Theory and Practice. Bv Prof^. R. Yotng. Crotn 8vo, cJoth aa. 64 . 

•a v«tjr comptet^ thorough, and usaful manua! fot the young navigator. 

NAVIGATION, PRACTICAL. Coniisting of the. SajJor'* Sea 

Book, by JT tiREENW|;H)D and W. H. Rosser ; together with Matbe* i 
maticaUand Nautical Tables for the Working of the Problems, by 
H. Lav?, C.E., and Prof. J. R. Youxt:* 7#. 

PA'TEkN MAKING. , Embracing the Main Types of 
Engineering Constructton, and including Gearing, Engine Work, 
Sheaves and I’ullcys, Pi^es anrk Columns Screws, Mat hine Parts, 
Pumps and Cocks, the Moulding of lUiterns^tt Loam and (ireensand, 
Weight of Castings, etc. Uy*j. G. Horn kr, A. M.LM E. Third Edition, 
Enlarged. With 486 Illustr.ations. Crown Svo, d*th ... AV/ 7s. 6d. 

"A well-written lechnu.jil guide, e\%lenli^ wriltviij^iy « m»u who uiKlrt.iand* and hajt ptwaiMd 
VfliU he ha^ written alwui.’V . 

PATTERN MAKING. A Praenicai Work on the .Art of M:ikiiig 

Patterns for Engineering and foundry Work, including 'among other 
matt^) Materials and Tools, Wood Paiierns, Metal I'jitrrns, P,ittem 
Shop^^kithematirs, Cost, Care, etc, of Patterns lly F. W, ItAkRows. 
Fully Illustrated by Engiavings ni.ide fiom .special Drawings by the 
Author. Crowfli 8\o, cloth AV/6 a. 
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Work -Mbiai. T’At'TKRs.- PatiI'^n .Sm m- .Matubmmi' t \kv„ avo Isvkvioih nr 
Pattbrns- MAHK im, aMi R^l^lRll or Paituksv- Patikrn Ac 'usr'.. 


PETROL AIR GAS. A Prattic.il Handbook on the Installation 

• and Working of Air Gas Lighting Systems for ('ountry I louses, fly 
Henry O’Connor, F.K.s.E., .A.M.lnst C.E . Oit . author of" The (ias 
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PIONEER ENGINEERING. A I realist; on the Engineering 
Operations connected with the Sctilcmeni of Waste Linds m New 
Countries. By E. Uolson, M.InsLC.E. Second Edition. Crown 8vo, 
cloth * ' 4 *. 64 . 


PNEUM 5 \TICS. Including Acoustics and the Phentmiena of \Vind 
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